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Contractors  to  the  Admiralty. 


IYH/CH        n 
YOU  CAN 

RELY  on 

AS 


You   can   THEN    afford   to   "FORGET"   all   the  others. 


RICHARD   KLINGER  &  CO., 

ENGINEERS, 
66,   FENCHURCH  STREET,   LONDON,    E.C. 


HADFIELD'S 


STEEL  FOUNDRY  Co.,  Ltd., 

SHEFFIELD. 


EA8T  HECLA  WORKS,  AREA  80  ACRES.  LARGEST  FOUNDRY  IN  THE  WORLD.  LENGTH,  1,020  Ft.,  AREA  6  ACRE8. 

HADFIELD'S    PATENT    "ERA"    MANGANESE    STEEL 

IS    THE   SUPREME    MATERIAL    FOR 

TRAMWAY  POINTS  AND  CROSSINGS  AND  CRUSHER   WEARING   PARTS. 


A 


OCTOISFK    28,    T9O4. 


page's   weekly 


Mr.  G.  H.  HUGHES,  H.I.Hecb.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial  Undertakings, 

97,   QUEEN    VICTORIA    ST.,    LONDON,    E.C. 

Telephone  No.:  5754  Bank.  Write  for  particular?. 


ED.  BRAND, 


MECHANICAL    ENGINEER, 

35,  SHAKESPEARE  STREET, 

MANCHESTER. 


Modern  Wire=Working    Machinery, 

Such  as  for  Rolling,  Drawing,  Weaving,  Netting,  Forming, 
Automatic  Straightening  and  Cutting,  Cabling,  Testing,  &c. 

Inquiries  Solicited.  Teleg.  Address  :  "  Filieres,  Manchester." 


H ARTN  ESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for    the  production   of    screw  threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINGS, 
97,   Queen  Victoria  Street,  LONDON. 


Miscellaneous 


JOHN    HABDISTY, 


M.I.C.E.,   M.I.M.E., 
10,    INDEPENDENT   BUILDINGS, 

FARGATE,    SHEFFIELD, 

MACHINERY     VALUER. 


Telegrams :  "  Hardened,  Sheffield." 


Telephone  3786. 


PAGE    &    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 

of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 

Mechanical   Engineer,  and   is  specially  qualified  to  deal  with  the  most 

intricate    mechanical    problems    successfully.       Write   for    Handbook    of 

Information  Free. 

28,    NEW    BRIDGE    STREET,    LONDON,    E.C, 

And- 14,  St.  Ann's  Square,  Manchester. 


Th*  "SHAW" 


Patent  Steam 
Valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Metal,  and  High- 
Class  Workmanship. 


The 


SHAW"   Patent   Parallel  Slide  Valve   is  the 
Acme  of  Simplicity  and  Durability; 


Try    Them  !      Sent  on  Approval. 


&JT 


Write  for  particulars  of  these  and  other 
Specialities  for  High  Pressure  Steam. 


JOSEPH  SHAW,  AibeBrtDfe8,  HUDDERSFIELD. 

" THOMPSON "    DISH    ENDED 
LANCASHIRE    BOILERS 

can   be  supplied    ex-stock.    Advantages  *    Overcomes 

grooving    on   end   plate  and    cracking  of  flue  flanges  ; 

freedom  for  expansion  ;    no  stay  plates  or  leaky   stay 

rivets  ;  firebox  easily  cleaned. 

JOHN  THOMPSON,  WOLVERHAMPTON. 


MARKS,  STAMPS,  BRANDING  IRONS 


S  ets  of  Letter  and  Figure  Punches,  Seals,  Embossing  Presses  and  Dies,  Brass  Name 
Plates,  Stencil  Plates,  Moulders'  Letters  and  Figures, 
BRASS       ISABELS       A  N  E>       TIME       CHECKS. 


EDWARD  PRYOR  &  SON,  68,  West  Street,  SHEFFIELD. 
f     THE     RELIANCE     LUBRICATING    OIL    COMPANY, 

2l  19  &  20,  Water  Lane,  Great  Tower   Street,  LONDON,  E.C. 

fi    HIGH-CLASS     NON-CORROSIVE     LUBRICATING     OIL8 
^l  AND    SOLIDIFIED    LUBRICANT8. 

AL  Castor,  Lard,  Olive,  Neatsfoot,  and  Linseed  Oils,  Tallow,  <Vc. 

^yVyyTTyyVVVVVVVVyytTVTyyTyVVVyVyVyTVVVVTTfVVfT< 

high-grade.        THE    "DIAMOND"    TWIST     DRILLS.        warranted, 

The  Cheapness  of  a  Drill  depends 
upon  its  Durability. 


Also  99,  Great  Clyde  Street,  Glasgow;  44,  Baldwin 
Street,  Bristol;  and  1,  Sandhill,  Ncwcastlc-on-Tync. 
Telegrams:  "SUBASTRAL,  LONDON." 
Telephone  No. :  AVHNUH  5891.  ABC  Code  Used.  (j*| 


100  Drills  at  4s.  each  are  dearer  than 
75  Drills  at  5s.  each  of  the  same  size 
If  these  will  do  the  same  amount  of  work. 


If  you  cannot  get  these  Goods  from  your  Dealer,  apply  to  the  Makers— 

THE    WHITMAN   &    BARNES   Manufacturing    Go., 

149,    QUEEN    VICTORIA    STREET,    LONDON,    E.C. 
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PAGE'S  WEEKLY 


An    Illustrated    Technical    "Weekly,  dealing   with    the 

Engineering,   Electrical,   Shipbuilding,   Iron    and    Steel, 

Mining  and  Allied  Industries. 

DAVIDGE    PAGE,    Editor, 

Clun     House,   Surrey    Street,    Strand,  London,    W.C. 

Telephone  No  :  3349  GERHARD. 

Telegraphic  and  Cable  Address :  "SINEWY,  LONDON." 


Editorial. — All  communications  intended  fot  publica- 
tion should  be  written  on  one  side  of  the  paper  only, 
and  addressed  to  "  The  Editor." 

Any  contributions  offered,  as  likely  to  interest  either  home 
or  foreign  readers,  dealing  with  the  industries  covered 
by  the  Weekly,  should  be  accompanied  by  stamped 
and  addressed  envelope  for  the  return  of  the  MSS.  if 
rejected.  When  payment  is  desired  this  fact  should 
be  stated,  and  the  full  name  and  address  of  the  writer 
should  appear  on  the  MSS. 

The  copyright  of  any  at  tide  appearing  is  vested  in  the 
proprietors  oj  Page's  Wfekly  in  the  absence  of  any 
written  agreement  to  the  contrary. 

Correspondence  is  invited  from  any  person  upon 
subjects  of  interest  to  the  engineering  community.  In 
all  cases  this  must  be  accompanied  by  full  name  and 
address  of  the  writer,  not  necessarily  for  publication, 
but  as  a  proof  of  good  faith.  No  notice  whatever  can 
be  taken  of  anonymous  communications. 

The  Editor  does  not  hold  himself  responsible  for  the 
opinions  expressed  by  individual  contributors,  nor 
does  he  necessarily  identify  himself  with  their  views. 


Subscription   Rates  per  Year. 

Post  free  to  any  part  of  the  world- In  advance,    16s. 
for  twelve  months. 

Sample    Copies  :     United    Kingdom,    6d.,    post   free ; 
Abroad,  8Jd.  post  free. 

Remittances  should  be  made  payable  to  Page's  Weekly,  ard 
may  be  forwarded  by  Cheque,  Money  Order,  Draft,  Post  Office  Orders 
or  Registered  Letter.  Cheques  should  be  crossed  "  LONDON  & 
COUNTY  BANK,  Covent  Garden  Branch."  P.O.'s  and  P.O.O.'s  to 
be  made  payable  at  East  Strand  Post  Office,  London,  W.C.  When  a 
change  of  address  is  notified,  both  the  new  and  old  addresses  should 
be  given.  All  orders  must  be  accompanied  by  remittance,  and  no 
subscription  will  be  continued  after  expiration,  unless  by  special 
arrangement.  Subscribers  are  requested  to  give  information  of  any 
irregularity  in  receiving  the  Weekly. 

When  Foieign  Subscriptions  are  sent  by  Post  Office  Orders, 
advice  should  be  sent  to  the  Publisher. 

Foreign  and  Colonial  Subscribers  receiving  incomplete  copies 
through  newsagents  are  requested  to  communicate  the  fact  to  the 
Publisher,  together  with  the  agent's  name  and  address. 


New  Copy  for  Advertisements, 

Alterations,  &c,  intended  for  insertion  in  the  current  week's  issue 
must  be  delivered  not  later  than  4  p.m.   on  Monday.     If 

proofs  are  required  the  copy  and  blocks  should  reach  us  several  days 
earlier. 

The    whole    of    the    contents    of     this   journal     are 
copyright,  and  full  rights  are  reserved. 


JOSEPH  BOOTH  BROS..  LTD., 
RODLEY,  LEEDS. 


LIFTING   MACHINERY. 


THOS.    W.    WARD. 
ALBION   WORKS, 

SHEFFIELD. 


See  Page 
20. 


MACHINE    TOOLS. 


THE    SHANNON.    LTD., 
Ropemaker  St.,  London,  E.C. 


See  Page 

87. 


OFFICE    APPLIANCES. 


Have  you  seen  our  Advertisement 
on  page    ©a     57.     A  glance  at  it 

may  save  you  £500  per  annum. 

ED.  BENNIS  &  CO.,  Ltd.,  BOLTON. 


Second  Edition,  Revised.      Price  7s.  6d. 

F)EPRECIATION     OF    FACTORIES,    Mines, 

■*— '  and  Industrial  Undertakings,  and  their  Valuation.  With  Tables 
and  Examples. 

By  EWING  MATHESON,  M.Inst.C.E. 
The    Principles    which  should    guide    the  Writing  off  for    wear    and 
tear,   Obsolete    plant ;   Terminable  or    wasting   properties ;     Effect    on 
Income-tax;  Value  defined  as  for  Compulsory  purchase ;  Going  concern 
or  dismantled  ;  Rateable  value,  rental  value. 

"A  successful  attempt  to  systematise  existing  information  and  to  make  it 
possible  to  arrive  at  uniformity  and  accuracy  in  making  up  balance  sheets  for 
Tarnations.    The  work  is  unique  of  its  kind."—  7 he  Engineer. 

E.  6  F.  N.  SPON,   125,  Strand,    London. 


EIMKE'S    ROTATIVE    PUMP. 


Best  of  all  Systems 
for  all  Liquids. 

4,000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  use. 


enke's  Precision  Blower. 

Entirely  of   Iron  without  packing 
for  high   pressures  to  o'3  atm. 

CARL  ENKE,  Sehkeuditz-Leipzig,  GERMANY. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  Gc, 


IS  EXTENSIVELY  UNDERTAKEN  BY 


Messrs  ELLIOTT  &  FRY 

in  any  part  of  the    United  Kingdom,  for  which 
work  special  terms  will  be  sent  on  application, 
distance  being  no  object. 
ONLY   ADDRE88  :— 

55,  Baker  Street,  LONDON,  W. 


Telegrams : 
"PHOTICS,  LONDON." 


Telephone: 
293  PADDINGTON. 
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Our  Trade  Marks  stand  for 

RELIABILITY   and  EFFICIENCY. 

4 '  Nudeemen      Separator 

CLASS    A 


For  extracting  water,  grease,  etc.,  from  exhaust  steam 
or  low  pressure  steam  not  exceeding  60  lb.  pressure. 

BRITISH      * 

CTEAWI CPECIALTIES 

^| '     Telegrams  ^J£P^ 


Telegrams  : 

"BOSS." 


LTD., 

LEICESTER. 


Makers    of   STEAM    TRAPS,    REDUCING    VALVES,   etc. 


FAIRBANKS 

Counter  Platform 


ALL    METAL 


Weighing  Machines. 


These  Machines  are  unequalled  for  accuracy, 
sensitiveness,  and  durability. 

The  steel  yard  is  usually  marked  in  pounds,  but 
can  be  had  with  indications  in  Ti&  of  a  pound  and 
weights  of  100  lb.  each,  making  a  total  capacity 
of  300  lb. 


Write  for  Catalogue  No.  157. 


The  Fairbanks  Co.,  78-80,  City  Road,  London,  E.C 


GLASGOW  OFFICE  :  9,   HOWARD  STREET. 
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BUYERS'    DIRECTORY. 

Xote. — The  display  advertisements  of  the  firms  mentioned  under  each  heading  can  be  found  readily  by  reference  to  the 
Alphabetical  Index  to  Advertisers  on  pages  39,  41,  42,  and  44. 

In  order  to  assure  fair  treatment  to  advertisers,  each  firm  is  indexed  under  its  leading  speciality  only. 

Advertisers  who  prefer,  however,  to  be  entered  under  two  or  more  different  sections  can  do  so  by  an  annual  payment  of  5s. 
for  each  additional  section. 


Artesian  Well  Machinery. 

John  Z.  Thom,  Patricroft,  Manchester. 

Belting. 

Binney  &  Son,  Catherine  Street.  City  Road,  London,  E.C. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 
Rossendale  Belting  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester. 

Rollers. 
Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompson,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farrinedon  Street,  London, 

E.C.  B 

Cochran  &  Co.  (Annan),  Ltd.,  Annan,  Scotland. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Periam,  Ltd.,  Floodgate  Street  Works,  Birmingham 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 
E.  &  F.  N.  Spon,  125,  Strand,  London,  W.C. 

Cables. 

St.  Helen's  Cable  Co.,  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London  ,  E.C. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Gloucestershire. 

Condensing  Plant. 

Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London 

W.C. 
Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 

G.  H.  Hughes,  A.M.I.M.E.,  97,  Queen  Victoria  Street,  London,  E.C. 

Continental  Railway  Arrangements, 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Temperley  Transporter  Co.,  72,  Bishopsgate  Street  Within,  London, 
E.C. 

Coverings  (Boiler) 

Magnesia  Coverings,  Ltd.,  Washington  Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd,  Rodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd.,  Huddersfield. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 


Destructors. 

H«rsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mce.,  Hoboken,  near  Antwerp. 

Lobnitz  &  Co.,  Ltd.,  Renfrew. 

Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Economises. 

E.  Green  &  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S  W. 

Electrical  Apparatus. 

Allgemeine  Elektricitats  Gesellschaft,  Berlin,  Germany. 
Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 
Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 
Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works   Belvedere 

Road,  London,  S.E. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto    Electrical  Co.,    3,    Tyer's    Gateway,    Bermondsey    Street, 

London,  S.E. 
Gent  &Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd, The, 

Silvertown,  London,  E. 
Mai  her  &  Piatt,  Ltd..  Salford  Iron  Works.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phcenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Premier  Electrolyte  Co.,  26,  Spital  Square,  London,  E. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London,  E.C. 
Sturtevant    Engineering     Co.,    Ltd.,    147,    Queen    Victoria    Street, 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engines  (Electric  Lighting). 
J.  &  H.  McLaren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell,  Clarke  &  Co.,  Ltd.,  Leeds,  England. 

Engines  (Stationary). 

Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Momentum   Engine,  19,  19a,  Imperial  Buildings,  Ludgate  Circus 

London,  E.C. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 
Garrett  &  Sons,  Ltd.,  Richard,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 

Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Fans,  Blowers. 

Davidson    &    Co.,   Ltd.,   "Sirocco"    Engineering   Works,  Belfast, 

Ireland, 
James  Keith  &  Blackmail  Co.,  Ltd,,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 

Firewood  Machinery. 

M. 'Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 
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Avery's 
Computing 

and 

Counting 
Balances. 


Reduces 

the 

Wages 
Cheques 

in 

Factories! 


INDISPENSABLE     IN     MANUFACTORIES 

for  counting  large  quantities  of   Articles,  Checking  Men's  Work,  Stock- 
taking, or  for   making  into    Grosses,  etc. 

ESTIMATING     BALANCES 

Are   a   necessity   for  Estimating  and  Counting  Offices,   for  ascertaining 
the   weight   of   quantities   of    Articles   from   the   weight  of  one   Article. 


Write  for  Illustrated    Price  List  of 


AVERY'S    COMPUTING    BALANCES 
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Buyers'   Directory — ( Continued). 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Pepptr 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 
Poetter  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Gas  Producers. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  39,  Victoria  Street,  London,  S.W, 

Gears. 

BuffQline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

See  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd  ,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Sti  e.  t,  London,  S.W. 

Icemaking  and  Refrigerating  Machinery. 
H.J.  West  &  Co.,  1  '4  118,  Suutliwark  Bridge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow. 

Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co.,  Ltd.,  Consett,  Durham,  ant  Newcastle-on-Tyne. 

Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Purden,  John  &  Sons,  Lambhill  Forge,  by  Maryhill,  Glasgow. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Woodhouse  &  Rixson,  Sheffield. 

Jointing  Materials. 

Richard  Klinger  &  Co.,  66,  Fenchurch  Street,  London,  E.C. 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    Ltd.,    Engineers,    Phoenix    Foundry 
Keighley,  England.  J ' 

Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 

Lighting  Apparatus. 

United  Kingdom  Lighting  Trust,  Ltd.,  99,  Cannon  Street,  London, 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London  S  E 
Reliance  Lubricating  Oil  Co.,  The,  19  &  2o,  Water  Lane,  Great  Tower 

Street,  London.  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester 


Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Hy.  Berry  &  Co.,  Ltd.,  Lee  Is. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Breuer,   Schu  nacher    &    Co.,  Ltd ,    Kalk,  near    Cologiie-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 
C.  W.  Burton  Griffiths  and  Co.,  1,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &Co.,  Ltd  ,  9-15,  Leonard  Street,  London,  E.C. 
Cunliffe  &  Croom,  Ltd.,  Broughton  Ironworks,  Manchester. 
Jones  &Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  London,  E.C 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
John  Stirk  &  Sons,  Halifax. 
Taylor  and    Challen,   Ltd.,  Derwent    Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill,  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co..  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Machinery  Valuer. 

John    Hardisty,   M.I.C.E.,   M.I.M.E.,   10,   Independent    Buildings, 
Fargate,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  no,  Cannon  Street,  London,  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Sovthwark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E  C. 

Hardy  Patent  Pick  Co  ,  Ltd..  Sheffield. 

Humbolt  Engineering  Co.,  Kalk,  near  Cologne  Gtrniany. 


Office  Appliances. 

Halden  &  Co.,  J.,  8,  Albert  Square,  Manchester. 

Hall  &  Co.,  H.  J  ,  39,  Victoria  Street,  London,  S.W. 

Library  Suppy   Co.,    Bridge    House,   181,   Queen   Victoria  Street, 

London,  E.C. 
Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 
Partridge  &  Cooper,  Ltd..  191-192  Meet  Street,  London,  E.C. 
Ray  ward  Bros.,  81,  Queen  Victoria  Street,  London,  E.C. 
Rock  well- Wabash  Co.  Ltd.,  69,  Milton  Street,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
Stolzenberg  (Patent)   File  Co,  50,    Bishops.^ate    Street    Without, 

London,  E.C. 
The  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  House,  Fleet 

Street,  London,  E.C. 

Oils,  &c. 

Wells,  M.,  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94,  Gracechurch  Street,  London 

E.C. 
Frictionless    Engine  Packing    Co.,    Ltd.,    Hendham   Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
Quaker  City  Rubber  Co.,  The,  101,  Leadenhall  Street,  London,  E.C. 
United    Kingdom   Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14,  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Mreet,  Manchester. 

Paint  (Metallic). 

Metallic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Covent  Garden,  London,  W.C. 

Patent  Agents. 

Page  &  Rowlingson,  28,  New  Bridge  Street,  London,  W.C. 
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Pumps 


Telegrams: 
MATHORN,   LEEDS." 


PLUNGER 
PUMPS. 


BUCKET 
LIFTS. 


SURFACE  ENGINE   WITH  SHAFT  PUMPS. 


PUMPING 
MACHINERY 


Specialities— 

DIFFERENTIAL    PUMPING    ENGINES. 
ROTATIVE  PUMPING   ENGINES. 


Horizontal  and  Vertical. 
Compound    and    Triple. 


HYDRAULIC    PUMPS. 
UNDERGROUND    PUMPS. 
ELEeTRie    PUMPS. 
WATER    WORKS    PLANT. 


HATHORN,  DAVEY  &  CO., 

LIMITED, 

LEEDS, 

ENGLAND. 
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Buyers'   Directory — (Continued),     stampings. 


Photo  Copying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Booker  &  Sullivan,  67  and  69,  Chancery  London,  W.C. 
Elliott  &  Fry,  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  W. 

Pinch  Bars. 

Samson  &  Co.,  Gatforth,  near  Leeds. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchestei. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Printing. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane.  London, 
E.C. 

Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E  C. 
Gi  esham  Publishing  Co.,  34,  Southampton Street.Strand.London.W.C. 
Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pulleys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  179,  Queen  Victoria 

Street,  London,  E.C. 
Drum  Engineering  Co.,  27,  Charles  Street,  Bradford. 
Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 
Fairbanks,  Morse  8c  Co.,  126,  Southwark  Street,  London,  S.E. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Luildings,  London,  E.C. 
Hathorn,  Davey  &  Co.,  Ltd.,  Leedf ,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

Nye,  A.  W.,  no,  Cannon  Street,  London,  E.C. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phoenix  Works,  Stoke-on-Trent. 

Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roof  Glazing. 

Mellowes  &  Co.,  Sheffield. 

Roofs. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works   Belfast. 
Alex.  Findlay  &  Co.,  Ltd.,  Motherwell,  N.B. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Ropeways  (Aerial). 

Bullivant&  Co.,  Ltd.,  72,  Mark  Lane,  London,  E.C. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.,  Cambridge. 


Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  of  Saltley,  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &  2,  Holborn  Euildings,  Broad  Street  Corner 
Biimingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,  Ltd.,  Fleet  Slrtet,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  J.  I.,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard   Bros.,  10,    St.    George's    Crescent,    Liverpool,    and    100c, 

Queen  Victoria  Street,  London,  E.C. 
International   Time    Recording    Co.,    171,   Queen    Victoria    Street, 

London,  E.C. 

Tubes. 

\  remier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,   Lcndon,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gtlkes  &  Co.,  Ltd.,  Kendal. 

S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gracechurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  &  MacLellan,  Ltd.,  Glasgow. 

Holmes  &  Co.,  W.  C,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rssehill  Works, Glasgow. 

Shaw,  Joseph,  Albert  Works,  Huddersfield. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. 

Thornycroft  Steam  Wagon  Co.,  Ltd.,  Homefield  Chiswick,  London,  W. 

Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Weighing  Apparatus. 

W.  T.  Avery  &  Co.,  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co .,  100A,  Midland  Road,  St.  Pancras,  London,  N.W. 

Wire  Working  Machinery. 

Ed.  Brand,  35,  Shakespeare  Stieet,  Manchester. 

"  Woodite." 

"  Woodite"  Company,  Mitcham,  Surrey. 
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Technical  Books 


CROSBY  LOCKWOOD  &  SON  S  NEW  BOOKS 

Just  Published.     Oown  8vo.    Cloth.    4  |o  pp.,  with  upwards  of  200  Illustrations  specially  drawn  for  the  work.    Price^s.  6d.  net. 

An  Elementary  Class-Book  on   Practical  Coal   Mining. 

For  the  use  of  Students  attending  Classed  in  Preparation  for  the  Poard  of  Education  and  County  Council  Examinations, 
or  Qualifying  for  First  or  Second-Class  Colliery  Managers'  Certificates. 

By  T.  H.  COCKIN,  M.lnat.  M.E.. 
Certificated  Colliery  Manager,  Lecturer  on  Coal  Mining  at  Sheffield  University  College. 

Just  Published.    Fifth  Edition.    Carefully  Revised  and  greatly  Enlarged.    Large  8vo.    Containing  1,200  pp.,  and  over  1,000  Diagrams,  Plans, 

and  other  Illustrations.     Price  25s.  net.    Strongly  Bound. 

THE    COLLIERY    MANAGER'S    handbook 

A  Comprehensive  Treatise  on  the  Laying  out  and  Working  of  Collieries. 
A  Book  of  Reference  for  Colliery  Managers  and  for  the  use  of  Coal-Mining  Students  preparing  for  First-Class  Certificates. 

By  CALEB  PAMELY, 
Mining  Engineer  an  I  Surveyor,  M.N.E-Inst.M.  and  M.E.,  etc. 

Just  Published.    276  pp.     Demy  8vo.     Cloth,     ios.  6d.  net. 

PIONEER      IRRIGATION. 

A  Manual  of  Information  for  Farmers  in  the  Colonies. 
By  E.  O.  MAWSON,  M.lnst.C.E., 

Executive  Engineer,  Public  Works  Department,  Bombay. 

With  Additional  Chapters  on  LIGHT   RAILWAYS,  by  E.  R.  CALTHROP,  M.lnst.C.E.,  M.I.M.E. 

Illustrated  by  numerous  Plates  and  Diagrams. 

Just  Published.    Fourth  Edition.    Medium  8vo.    Cloth.    21s.net. 

MODERN     MACHINE     SHOP     TOOLS. 

Their  Construction,  Operation,  and  Manipulation  ;  including  both  Hand  and  Machine  Tools. 

A  Book  of  Practical  Instruction  in  all  classes  of  Machine  Shop  Practice. 

By  WILLIAM  H.  VAN     DERVOORT,  IM.E. 

Illustrated  by  673  Engravings  of  the  Latest  Tools  and  Methods. 

LONDON  :   CROSBY  LOCKWOOD  &  SON,   7,  STATIONERS'  HALL  COURT,  EC. 


Works  by  ANDREW  JAM  I  ESPN,  M.mst.c.E.,  f.r.s.e. 


etc. 


ADVANCED 
APPLIED 
MECHANICS. 


VOLUME    I. 

The  Principle  of  Work  and  its 
Applications  —  Friction  —  Power 
Tests  with  Efficiency  of  Machines 
— Gearing  and  Power  Transmission. 

540   Pages,   300    Illustrations,    540 

Questions. 

Fourth  Edition,   Handsome 

Cloth.  88.  6d. 


VOLUME   II. 

Motion  and  Energy — Graphic 
Statics— Strength  of  Materials— Hy- 
draulics and  Hydraulic  Machinery. 

608  pages,   371    Illustrations. 
Third  Edition.  8s,  6d. 


Each  Volume  complete  in  itself, 
and  sold  separately. 


The  above  and  Advanced  •'  Steam '' 

have    been    designed    for   students 

wishing  to  pass  the  Institute  0/ Civil 

I:  nginters  Examination. 


NOW  READY.     FOURTEENTH  EDITION.  AM  ELEMENTARY  MANUAL 

THOROUGHLY    REVISED    AND    ENLARGED,    10s.    6d.  ■*    STEAM    AND    THE 

A  TEXT-BOOK   OF  STEAM   ENGINE. 

*»<«•»-■■■      a       '*-■-■-■■■      piimiiii-a     !  Fully  Illustrated,  and  with    many 

STEAM  &  STEAM  ENGINES, 


Tenth  Edition.    Cloth,  3s.  6d. 


including 

TURBINES    AND    BOILERS. 

With  800  Pages  of  Text,  11  Plates,  400  Illustrations,  and  886  Questions. 

SOME   PRESS    OPINIONS    OF    THIS    BOOK. 

"The  best  book  yet  published  for  the  use  of  students." — Engineer. 

"  If  students  will  carefully  read  the  Lectures,  and  endeavour  to  answer 
the  questions  at  the  end,  they  need  have  little  fear  of  not  passing  any  of 
the  examinations  for  which  they  can  sit." — English  Mechanic. 

"This  is  undoubtedly  the  most  valuable  and  most  complete  handbook  of 
reference  on  the  subject  which  now  exists." — Marine  Engineer. 

"  The  success  which  this  book  has  achieved  is  the  best  tribute  to  its 
excellence.  ...  It  deserves  a  place  on  every  engineer's  bookshelf,  and 
is  most  unquestionably  the  most  practical  text-book  we  know." — The 
Practical  Engineer. 

"We  have  great  pleasure  in  recommending  Professor  Jamieson's  text- 
book to  the  notice  of  all  engineering  students." — Steamship. 

"  A  marvellous  amount  of  information  is  condensea  within  its  pages,  and 
perhaps  the  most  important  recommendation  we  can  add  is  the  fact,  that 
the  volume  is  written  entirely  with  a  view  to  the  requirements  of  the 
engineerirg  student." — Model  Engineer. 

"The  volume  has  a  wealth  of  useful  diagrams  and  illustrations." — Scotsman. 

"  Professor  Jamieson  fascinates  the  reader  by  his  clearness  of  conception 
and  simplicity  of  expression.  His  treatment  recalls  the  lecturing  of 
Faraday." — Athenaeum. 

"  Possesses  a  comprehensiveness  that  will  be  thoroughly  appreciated  by 
the  practical  engineer.'  — Lloyd's. 

"  Well  arranged,  and  with  a  large  quantity  of  information  stored  in  small 
space,  we  cordially  recommend  the  work  to  all  engineering  students." — 
Electrical  Reviciu. 


AN  ELEMENTARY  MANUAL 
OF  APPLIED  MECHANICS. 

With  numerous  Illustrations   and 
Examination  Questions. 
Sixth    Edition.      Revised   ai  d 
Enlarged.    3s.  6d. 

AN  ELEMENTARY  MANUAL 

OF  MAGNETISM  AND 

ELECTRICITY. 

With  246  Illustrations  and  Exami- 
nation Questions. 
Fifth  Edition.    Cloth,  3s.  6d. 


ELECTRICAL   RULES    AND 

TABLES  (A  Pocket  Book  of). 

By    J.    MUNRO,    C.E.,     and    A. 
JAMIESON. 
Seventeenth     Edition.      Tho- 
roughly Revised,  8s.  6d. 


London  ;    CHARLES    GRIFFIN    &    CO.,    Ltd.,    EXETER    STREET,    STRAND,    W.C. 
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Wll^T]f        Machine  Tools. 


VERTICAL   BORING  &  TURNING  MILLS 

Arranged  either  for  Single  Pulley   Drive  or    Direct    Motor  Drive.      Positive  Feeds.       All 
Levers  can  be   operated   from   one  position. 

SPECIALLY    BUILT    FOR    HIGH    SPEED,    HEAVY    CUT    SERVICE. 


42  in.  Mill,  Motor  driven  (Belt  driven  Machine  in  stock). 


G.  W.  BURTON  GRIFFITHS  &  CO. 

I,  2,  &  3,  Ludgate  Square,  London,  E.C. ;   and  at  59,  Finnieston  Street,  Glasgow. 
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WHHTOr)!       Machine  Tools 
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30  la.  Rapid  Reduction  Lathe 


Multiple  Drilling  and  Tapping  Machine. 

Niles-Bement-Pond 

COMPANY, 
136-138,  LIBERTY  ST., 

NEW  YORK,  U.S.A. 


London  Office  and  Showroom  : — 

23-25,    VICTORIA    STREET,   S.W. 

'  NILBSCO,  NB  W  YORK. ' ' 


Telegrams 


10  ft.  Heavy  Universal  Radial  Drill. 


■•{:: 


NILIACUS,  LONDON." 


'4 
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BMSES/  wHUKESHf       Machine  Tools 


BULiLARD    BORING    MILL.    86  in.    TABLE. 


30  IN.  AND  37  IN.   IN    STOCK.      LARGER    SIZES    TWO   WEEKS. 

Sole  Agents  in  Great  Britain   for 

BULLARD  BORING  MILLS 


CHARLES    CHURCHILL  &  CO.,   Ld, 

LONDON  :   9  to  15,  Leonard  St.,  EC.     BIRMINGHAM:  2  to  10,  Albert  St. 

MANCHESTER:  2,  Charlotte  St., Mosley  St.   GLASGOW:  52,  Bothwell  St. 

NEWCASTLE-ON-TYNE  :   Albion  Buildings,   St.  James'   St. 


October  28,  1904. 
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Machine  Tools 


The  Kalk  Machine  Works 

BREUER  SCHUMACHER 


&   Co.,  Ltd., 

KALK,  near  Cologne -on- 
Rhine 
(GERMANY). 

Department  I. 
MACHINE  TOOLS. 

Department  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 
Department  IV, 

HYDRAULIC  MACHINERY. 


l6 
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WHlMILTlff'       Machine  Tools 


'"■  ii 


William  Ryder,  Limited, 

BOLTON. 

FORGING    MACHINES. 


SAWING    MACHINES. 
COKE   BREAKERS. 


October  28,  1904. 
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Machine  Tools 


BRETT'S  PATENT 
LIFTER  C!  Ltd., 

Coventry,  England. 

Patentees  and  Manufacturers  o 


BRETT'S 

PATENT 
LIFTERS, 


ETC. 


Pioneers  of  the  Modern 
[  System  of  Drop  Forging. 


Telegraphic  Address 

"LIFTER.   COVENTRY.' 

Telephone  No.      384. 


fife*  HA  ;feft.AAft!A.t;A.*i.t!.fe.ft*A  frft.ft.fe  4*AM  s  AAAAMAAAAM*  *-.&  AA.A:*.*  AAAA&AMsfeA  AsfeAAMMAf 


WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE." 

"DURABLE." 

"POWERFUL." 

SAin.,  10in.,  and  I2in. 
Centres. 

REASONABLE  IN  PRICE, 
UNEQUALLED  IN  POWER. 

Sent)  us  pour 
inquiries. 


NOBLE  &  LUND,  Limited, 

■a         FELLING-ON-TYNE.    I 

C    2 


IS 
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Machine  Tools 


-ius- 


lui 


HYDRAULIC 


Illustration  shows  small  Hydraulic  Forging  Press, 
100,  65,  or  35  tons  power.  Centres  of  Columns,  3  ft. 
Prices  and  Particulars  on  application. 


Northern  Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


October  28,  [904. 
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Machine  Tools 


JOHN    STIRK   <S    SONS, 

MACHINE   TOOL   MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


^0.    3    UNIVERSAL 


flo.  of  Teeth        88 


Pitch  approx.         8  » 
Width  of  Face      2,',,  „ 
Feed  per  min.       4*  m 
Time  for  1  pair  of 
Gears,  2\  hrs. 


8^  ins.     A>  ^ 


°*    CAST    IRON    8P1R^U 


J.  PARKINSON  &  SON, 

SHIPLEY,  Yorhs, 
England. 


Total  7  ime  for  37  Cears, 
including  setting 
machine,  changing 
blanks,  and  sharpening 
cutters,  75  hrs. 
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Machine  Tools 


Albion  Works,   Sheffield. 


Telegrams 


'  *  FOR  WA  RD,    SHEFFIELD. ' ' 


8  ft.  by  3  ft.  by  3  ft. 
IMPROVED  PLANING  MACHINE 


*ttJ* 


SEND    FOR    CATALOGUES 

(New  Issue)  Post  Free. 


,*  «». 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


MACHINE 
TOOLS, 


SPECIALAND 
GENERAL 

For  Engineers, 
Shipbuilders, 

Bailer  Makers, 
Girder  NJakers,  and 

Bridge  Builders. 


EVERY  MACHINE  GUARANTEED  ACCURATELY 
MADE  AND   WELL  FINISHED. 


BRITANNIA  LATHES 

AND 

MODERN    MACHINE    TOOLS 

Have  stood  the  test  of  40  years 


G.  F.  SMITH,  Ltd., 

SOUTH    PARADE, 

Telegrams:  U    A    1  C   A    \T 

"Radial,  Halifax."   1   l/%Mll      M^M*.  ■ 


Contractors  to  the 
ADMIRALTY. 
WAR  OFFICE. 
INDIA  OFFICE. 

6c.  6c. 


No.    12  PILLAR  DRILL 

(as  made  for  Indian  States  hallways). 


THE  BRITANNIA  ENGINEERING  CO.,  Ltd., 

Head  Office  and  Works  : 

COLCHESTER,    ENGLAND. 


October  28,  1904. 
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Machine  Tools 


Jul  m 


m  m  "' 


i»  .i  »ri;  n 


DON'T    FORGET 


Lathes,  Planers,  and  Shapers 


ARE   OUR    SPECIALITIES. 


High-Grade  Machines  Only 
in  Stock  for 
Immediate  Delivery. 


C.  Redman  &  Sons, 


National  Telephone  :  308. 

Telegrams  :  "  Redmans.  Engineers.  Halifax." 


HALIFAX 


CRANE  WEIGHERS. 


OURS  STILL  LEAD  FOR  ANY 
NATIONAL  STANDARD. 


S.DENISON&SON, 

Hunslet  Moor, 

Near    LEEDS. 
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Telegrams : 

"Machinery." 

ESTIMATES 

GIVEN  FOR  THE 

EQUIPMENT 

OF 

ENGINEERING 
WORKS. 


&  Croom, 

Ltd., 

Broughton  Lane, 

MANCHESTER. 


Write  for  our   "  Green  ' 
Pocket  Catalogues. 


Write  for  NEW  .  .  . 

Xist 
of  Zools 

KOR 

Brass  . 
Finishers. 

Brass  Finishers'  Milling  Machine. 


Telegrams:     "MILLING,    SHEFFIELD."        for  tl)C  CaUSI  and  MlOSt  Up-tO-DatC 
National  Telephone  No.  :  9S5. 


PLATE    BENDING    MACHINE. 


HEAVY  =  - 
MACHINE 
TOOLS  =  = 

Also  Special  Lifting  Jack  for  Electric 
WRITE  .  .  .  Tramcars. 

GEORGE  ADDY  &  Co., 

WAVERLEY  WORKS.  SHEFFIELD. 


STEAM     HAMMERS 

FOR   SMITHS'  SHOPS  AND    FORGES. 


Patent  Bevelling  Machines  for  Ships'  Frames. 


£)AVIS    &    PRIMROSE, 


Xeitb  Jronworts,  EDINBURGH. 


October  28,  1904. 
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^SHSirer 


if 


'  Machine  Tools 


LANG   for  LATHES, 


Patent  Variable  Speed  Drive— Patent  Bed— Patent  Screw -Cutting  and  Feed  Motions— Patent  Loosehead. 
ASK    FOR    YELLOW    BOOKLET,    OR    VISIT    OUR    WORKS. 

JOHN       LANG      &      SONS,      Johnstone,    near   Glasgow 

Stone    Breakers. 


(Improved   Blake   Type.) 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers, 


Section  o)  Machine. 


SAMUEL  PEGG  <S  SON, 


■National  Telephone  104. 


Alexander   Street,   LEICESTER,    ENGLAND. 
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WMIEOriFf    •     Machine  Tools 


1111  n  I 


HEYWOOD  &  BRIDGE'S  Improved  Patent  Friction  Clutches. 


<TrP 


*>  X 


Complete  Clutch, 
rQ         iCearing  and 
*%P     ^T    Hauling    Plants 
our    Speciality. 

* 
Send  for 

Catalogues. 

FR.EE. 

41 
Quotations 
on 
application 
for  Complete 

Plants. 


Heavy  Winding  Plant.— This  is  an  extension  just  made  to  four 
other  drums — the  latter  having  been  at  work  about  seven  years. 


Patentees  and  Sole   Makers 


DAVID  BRIDGE  &   CO.,  Cast  let  on  Iron  Works,  Rochdale. 

London  Office:    35,    QUEEN    VICTORIA    STREET,    E.C. 

BOLTON'S  Patent  Downtake  Superheater 

with    DOUBLE    CIRCULATION. 


SIMPLE  AND  RELIABLE.      READILY    APPLIED.      INEXPENSIVE. 


Saves  IO  to  20  per  cent,  IS  MADE  0F  steel 

=    THROUGHOUT. 

A   large   number   working   in — 

Textile   Mills,  Paper  Works, 

Collieries,  Electricity    Stations,  » 

Flour  Mills,  etc. 

Suitable     for    any     Working     Pressure     up     to     200   lbs.    per 

square     inch.       Approved      of     by     leading     Engineers     and 

Insurance   Co.'s. 


REPEAT    ORDERS     BEING    GIVEN. 


Patentees  and   Sole  MaKers— 


Agents — 
London  and  District . 
R.    H.    Haylock,    63,    Queen 
Victoria  Street. 

Scotland  : 
David  Bridge  &  Co.,  219,  St. 
Vincent  St.,  Glasgow. 


A.  BOLTON  €s  CO., 

Engineers  and  Specialists  in  Superheating, 
49,   DEANSGATE,     MANCHESTER. 


October  28,  1904. 


PAGE'S    WEEKLY. 


25 


SiW^illlilOrf  Hydraulic  Machine"  Tools  ] 


THE  WEST  HYDRAULIC  ENGINEERING  CO. 

23,    COLLEGE    HILL,    LONDON,    E.C. 


Contractors  for  Hydraulic 
Plant  and  Testing  Machines 
to  the  Governments  of 

GREAT  BRITAIN, 

INDIA, 

GERMANY, 

FRANCE, 

RUSSIA, 

ITALY, 

SPAIN, 

BELGIUM, 

SWITZERLAND, 

HOLLAND. 

JAPAN, 

CHILI, 
Crown  Agents  for  the 
Colonies, 

fife,  &c. 


1 

1 

L 

—- 

500  Ton   Hydraulic   Press. 


: 


Patent   Spring. Testing   Machine, 


Belt-driven   Pressure   Pump. 


D  2 
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Machine   Tools 


Sankey's  Fire  Bricks  and  Fire  Cements. 

Every  Description   of  FIRE-CLAY  GOODS.  STOCK    UNEQUALLED, 

VARIOUS  BRANDS. 


^SANKEY  • 

LONDON  E. 


w 


Engineers'    Designs   made   to   Order  of  the  best 
Fire=resisting  Materials. 

WRITE     FOR      NEW     CATALOGUE. 


J.   H.    SANKEY  6?    SON,   Ltd.,  £;&  Essex    Wharf,    CANNING    TOWN,    E. 

ESTABLISHED     1857. 


Automatic 
Notching 
Press 


6/lVL°FU-eHflLLEN 

CenstTruIion.      1±P.        ,^£ft 

FtossesDics/ i  \ 


u  uu^** 


Sheet  Metal  fl 

Mou.owARE,  pi 
Coins,  C*^. 


f<&* 


DRAWING  PRESS 


Luke  &  Spencer,  Ltd., 

BROADHEATH, 

MANCHESTER. 


Telegraphic  Address  : 

"Emery,  Altrincham. 
National  Telephone : 

"  Altrincham  49." 


Manufacturers  of 

GRINDING  . 


and 


POLISHING 
MACHINES. 
EMERY.  .  . 
WHEELS  .  . 
Etc 


Send  for  our 
Enlarged 
Catalogue, 
free   on 
Application. 


Telephone  No.  :  1469. 

Telegrams  ;  "Tudor,   Birmingham. 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN   AND    TURRET   LATHES. 
DRILLING   MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD  &  Co. 

ONLY  ADDRESS- 

86,    Lionel    Street, 

BIRMINGHAM. 

Contractors  to  British  and  Foreign  Governments 
and  Principal  Engineering  Firms. 


October  28,  1904. 
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Wells'  Specialities 
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0 

a 

0 
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0 
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WELLS  :=  FILTERS 


FITTED    WITH    SIGHT-FEED    SYPHON. 


SUPPLIED 


PRINCIPAL   GOVERNMENTS    FOR 


0 

0 
0 

8 

0 
^ 

0 
0 

V* 
0 

I! 
8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
O 
0 


OVER  10,000  SOLD. 

MONEY  SAVERS  to  any 
USERS  OF  MACHINERY. 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  List  of  Testimonials  and  Samples 
of  Work  done  by  the  Filter. 


No.  1. — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17  in.  by  9  in 35/- 

No.  2. — Two   top   chambers   hold  about 

3  gallons  oil,  22  in.  by  10  in.  50/- 

No.  3. — Two    top  chambers  hold   about 

6  gallons  oil,  27  in.  by  12  in.        ...    70/- 

No.  4. — Two    top   chambers   hold    about 

12  gallons  oil,  36  in.  by  16  in.      ...  110/- 

No.  5.— Two    top    chambers    hold  about 

24  gallons  oil,  43  in.  by  23  in.     ...  189/- 

No.  6.— Very  powerful  Filter  for  treating 
large  quantities  of  oil,  54  in.  by 
30  in 336K 

Capable  of  dealing  with  250  Galls.  Oil  per  week 
LARGER  SIZES  MADE  TO  ORDER. 


NO    OUTSIDE    POWER    REQUIRED. 

LIME,    WHITING,  OR   COLD  WATER    PAINTS, 

Applied  at  a  speed  of  from  8  to  IO  square  yards 
per  minute,  In  a  manner  superior  to  brush   work. 

One  coat  with  the  Machine  on  rough  surfaces  is  equal  to  two  applied  with  brushes. 

Will  save  First   Cost   in   a   Few   Days. 

NO.    6.       Handy  Size.     No  Tank.     On  Wheels.  £7 


WELLS'  "  LIGHTNING 


jj 


No.  4. 
No.  4A 

No.  5. 
No.  5A- 


Handy  Size.     No  Tank.     On  Wheels. 

Price,    with  5  ft.  Pole,   Single  Spraying  Nozzle,  and 

20  ft.  Special  Armoured   Hose.     Capacity  6  gals. 
Price,    with   Wheels,  5  ft.  Pole,  Single   Spraying 
Nozzle,  and  20  ft.  Special  Armoured  Hose, 
Same  capacity  as  No.  4  Machine. 
With  5-ft.  Pole,  Double  spraying   Nozzle,   and  20  ft. 
Special  Armoured  Hose,  Large  Size.      Capacity  10 gals. 

Ditto  Ditto  fitted  with  Wheels. 


£8 
£9 

£10 
£11 


7s. 
10s. 
10s. 

10s. 
15s. 


Wallwork  & 
Wells' 
Patents. 

Lime  & 
Color 
Washer. 


WELLS'    IMPROVED    LIMEWASH. 

MUCH  SUPERIOR  TO  ORDINARY  LIMEWASH.    SLAKED  WITH  WATER. 
QUICKLY  MIXED.      WILL  NOT  RUB  OFF.     LEAVES  A  GOOD  SURFACE. 

Price    13/8   per  cwt.,   Carriage   Paid. 
(If  in  lots  of  3  cwt.  at  a  time,  12/8  per  cwt.) 


100a, 

Works 


6    Co., 
St.    Pancras, 

LONDON,  N.W. 


No.  4a,  with  Wheels. 


THE  NAVY,  DOCKYARDS,  Ac,  AND  TO  THE  LEADING 

ELECTRIC      L1CHT    INSTALLATIONS,      ENGINEERING 

ENCINE  MAKERS,  PRINTERS,  &c,  &c. 


a 
a 


** 


a 

a 
a 

a 
a 
a 

a 


a 


A.   C.   WELLS 
Midland    Road, 

Cheetham.  Manchester. 
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Packings 


ALLOW    US    TO    *  * 
STATE    OUR    CASE. 


Finance  and 
Power   Saving. 

The  fundamental  difference  between 

INVESTMENT  and 
EXPENDITURE 


is  a  clear  point  with  all  business  men. 

Our  time  and  energy  is  exclusively 
devoted  to  the  production  of  a  Patented 
•Speciality,  which  reduces  Working 
Expenses,  and  is  therefore  to  be  ranked 
as  an  Investment. 

Your  accountant  will  bear  us  out 
on  cost  figures ;  your  engineer  on 
technique. 


THE  QUAKER  CITY  RUBBER  CO., 

liPr/\    r,         a        1  CORONATION  HOUSE,  LLOYD'S  AVENUE,       "  Dzvo*7#i1«*.  ' 

11559  Central.   mHtLB TRIST  & co.      London,  e.c.        Kesvaiar, 


MANAGERS. 


(Late  101,  Leadenhall  St.,  E.C.) 


London. 


October  28,  1904. 
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Miscellaneous 


telegraphic  Address: 

"PACKLESS" 
.  n  «      MANCHESTER. 
A.B  C  CODE    USED. 


s^  Mark  i 


Karmal' 


.SEND  FOR  CIRCULARS E.TF.5TIM0NIALS 


NEEDS  HO  OIL  OR  TALLOW  I 
LUBRICATING  PROPERTltll 
NEVER  CEASE  NEVER  | 
CHARS  OR  BECOMES I 

I  HARD.  SUITS  HOT  [  COLD  WATER.  WILL  STAND  ANY  PRESSUU|| 
OFSTEAM  OR  DECREE  OFHEAT.     NEVER  MELTS  OR  0URNS. 
THE  BUYER  HAS  THE  SATISFACTION   OF  USING  ALL  UP. 


'ACKINC 


//■<•  KINDS  OF  ^Jfl 
/ENGINE  8<PUMP\ 
I  PACKINGS  1 
>\rlAtR  e-COTTON/' 


^50  LEA 

'PROPRIETORS! 

-z.     <s>\ 


%4C^ 


ROKO 

EDGEBELTINC 

INDESTRUCTIBLE  WOVEN  EDGE.  GREAT  GRIPPMCroKA 
MANUFACTURED  FROMTHE  BIST  CAMELHAIRYARN.  GREAT  OUR 
ABIUTY.  LARCEt  WELL-SEASONED  STOCKS  ALWAYS  ON  HAND. 


P  fRICTlONLESSEHGINEPACKIN 


^1L 


HENDHAM  VALE  WORKS, 
AA  HARPURHEV 

/MANCHESTER. 


16  HIGHEST  AWARDS. 


EDINBURGH  IMS 
MANCHESTER  1(17 
NEWCASTLE 

S  ALTAI  P. t        II 


BIRMINGHAM  1883 
PARIS  IS«9 

EDINBURGH     l«»0 
BIRMINGHAM    IB9Z 

•aJTWERP    l»S4 


£NGl**£ 


A    PURE 

Metallic  Packing 


HIGHEST  SUPERHEATED 

STEAM  and 

HIGH-PRESSURE  ENGINES, 

Marine  &   Stationary. 

Lasts  for  years  and 

used  in  the  same  way 

as  ordinary  Soft. 

Write  for    .    . 

Illustrated  Booklet. 

BENNETT  YON  DERHEYDE 

8,  Brown  St.,  MANCHESTER. 


Friction    Couplings 
and  Pulleys 

(King's  Patent). 
Made  in  Eight  Sizes,  from 

5  to  1,000  H.P.  for 
Gas  Engine  and 

Dynamo  Drives, 
Hoisting  and  Wire 

Drawing,  Etc. 
Prices  and  Particulars  on 
Application  to 

HJ.H.KING&Co 

Engineers, 
Nailsworth,  Glos. 

London  Agency  ; 
P.  S.  Burr,  85,  Grace- 
church  St.,  E.C. 

Agents  for  Dundee : 
Geo.    C.    Douglas     6* 
Co.,  41,  Reform  St. 

Agents  for  India  : 
D.  Furdoonji  &  Bros 
Apollo  St.,  Bombay. 


Belting 


SPECIAL  PATENT  EDGED 
AND   SOLID]  WOVEN. 


Unrivalled  for 
DURABILITY, 
EFFICIENCY, 
STRENGTH. 


The  M.A.Y.  Belt  has  the  reputa- 
tion of  being  the  STRONGEST 
and  BEST  DRIVING  BELT. 

The  Rossendale  Belting  Co., 

LTD., 
10,  WEST  MOSLEY  ST., 

MANCHESTER. 

London  Showrooms  :  117,  Queen  Victoria  St. 
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Pumps 


BOILER 
FEED  PUMPS 

(Hall's   Patent.) 

ECONOMICAL 

AND 

EFFICIENT. 


An   IDEAL   PUMP  for   General    Boiler 
Feeding    Purposes* 


CONDENSING    PLANT. 


WE    MAKE 

Motor 

and 

Steam 

Driven 

Plants. 

Specially 
Suited  for 
Electric 
Light  and 
Power 
Stations. 


J.  P.  HALL  &  SONS,  1^ 


Engineers,     PETERBOROUGH 


October  28,  1904. 
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Pumps,   &c. 


TANGY 

STEAM    PUMPS 

FOR    ALL    DUTIES. 

"SPECIAL"      DUPLEX 
FLY-WHEEL,    6cc, 
al8o 

Centrifugal   Pumps,    Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 

A     SPECIALTY. 


14  x  8  x  12  in.  "Speeial"  Pump. 


■MB    Ok     wl        f\\M  f  ^V  CORNWALL    WORKS, 

™NGYE!L    Birmingham 

London,  Newcastle,   Manchester,  Glasgow,  Cardiff,   Rotterdam,   Bilbao,  Johannesburg. 


FRIED.   KRUPP 

Aktiengesellsehaft 

GRUSONWERK 

Magrdeburg-Buckau. 


COMPLETE 
MACHINERY 
for 


Cement 
Works. 


Grinding  and  Fixing   Plant    .     . 

for  Calcium  Carbide   Factories. 

*  *  * 

Sole  representative  for  Great  Britain  and  Ireland  : — 


W.  STAMM, 


25,  College  Hill, 
Cannon  St.,  London,  B.C. 
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^fellSILTlf    Pumps,  Condensers,  &c. 


The  Best  Industrial  Pump  in  the  World 


FOR    ANY    DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY   PUMPS,    LTD., 

23,  NORTHUMBERLAND  AVENUE,  LONDON,  W.C. 

A    PERFECT    INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,   Northumberland   Avenue,   LONDON,   W.C. 


October  28,  1904. 
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B3T If  Pumps,  Turbines,  &c. 


S.  HOWES  Co. 

Manufacturers  of 

'LITTLE  GIANT'  TURBINES 

Pelton      Wheels,      Water      Motors       and 
Water  Wheels. 
Centrifugal  and   Steam  Pumps. 
"  Eureka "  Exhausters,   Blowers,   Fans,  and 

Heaters. 
Portable  and  Stationary  Forges. 
Hand  and   Power  Drills. 

Grain   Scales   and  Weighing  Machines. 
Grinding       Mills,       Disintegrators       and 
Crushers. 


160  Page  Turbine  Catalogue  sent  free  upon  application. 
Head  Of /ice  a  and  Showroom* : — 

64,  MARK  LANE,  LONDON,  England. 

Government  Contractors. 


fjV** 


E  2 
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Tubes 


October  28,  1904. 


MANUFACTURERS    OF 

Weklless  Steel 


Iron 
Tubes, 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   .   . 
Steam  Mains, 


HOLLOW  FORGINGS, 
COLLARS.  FERRULES. 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc.. 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particulars. 


FOR 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 

Nat.  Telephone  No.:  2582.    Telegrams:  "  Cylinders.  Birmingham." 


October  28,  1904. 
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Tubes,  &c. 


Thomas  Piggott  &  Co.,  Ltd., 


ATLAS    WORKS, 
SPRING   HILL, 

BIRMINGHAM. 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEERS. 

*    *-  4 

Gas  Plants  and  Construc- 
tional Ironwork  of  all 
descriptions. 

Columns,  Girders,  Castings. 

Welded  and  Rl  vetted  Steel 
Pipes. 

Stamped  and  Steel  Angle 
Flanges. 

Steel  Chimneys  of  all  sizes 
and  designs. 

Tanks  in  Steel  or  Cast  Iron 
for  Petroleum  ft  Water. 

Pans  for  Sugar,  Cassada, 
&c,  for  all  Markets. 

London  Office: 

63,  Queen  Victoria  St.,  EC. 

Telegrams  : 
•'  Atlas,  Birmingham." 
"  Intersection,  London." 

ABC  and  Ai  Codes  used. 


Steel  Lattice  Girder  Bridge,  in  one  span  of  115  feet  10  inches,  12  feet  deep,  and  13  feet  wide,  erected 

over  th«  River  Teme  at  Ludlow,  and  carrying  Welded  Steel  Main  3  feet  6  inches  diameter, 

for  the  Birmingham  Welsh  Water  Scheme. 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 


Catalogues  on  Application. 


W.  Summerscales  &  Sons,  Ltd 

Phoenix  Foundry,  KEIGHLEY,  England. 
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'  WlIMT If  Systems  for  Engineers 


a  ifl 


r"\OES  your  Index  permit 
you  to  instantly  locate 
any  or  all  the  Drawings  of 
a  single  machine  or  part  ? 

IF    NOT— 
WHY    NOT? 


DRAWING 

OFFICE 
RECORDS. 


/—•AN      you      locate      the 
drawing  by  its  number, 
and     at   the   same  time,    by 
the  ,  art  it  illustrates? 

IF  NOT— 
WHY   NOT? 


DRAWINQ     No.     INDEX 


D 


O    you    use    the    Card 
Index  System? 

IF   NOT— 
WHY   NOT? 


Let  us  show  you  how  it 
can  be  adapted  to  your  re- 
quirements. Catalogues  and 
suggestions  free. 


HOW 

TO  KEEP 

THEM. 


DRAWING  No. 

TITLE 

SCALE  OF              INCH  TO 

FOOT. 

DATE  ON  DRAWING 

3.0.  No 

P.O.  No. 

DRAWER 

FILE 

T.  BOX 

PATTERN 

OR         NOS. 
DETAIL 

THE  Rockwell  -  Wabash 
*  Card  Index  System 
is  adaptable  to  the  keeping 
of..  . 

Cost  Records, 

Stock  Records, 

Perpetual   Card   Ledger 

Systems, 

&c. 


Telephone:   2403   LONDON   WALL. 
Telegrams:  "OOTYPE." 


Rockwell- Wabash  Co.,  Ltd., 

g«^«a_sh<mgo».:   69,  Milton  St.,  LONDON,  E.C. 

AND   AT 

50,  Deansgate  Arcade,  Deansgate,  Manchester. 
164,  Buchanan  Street,  Glasgow. 
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Ventilation,  &c. 


<< 


SIROCCO     FANS 


"Sirocco  "  Induced 
Draft  Fans  are  now 
in  use  at  the  fol- 
lowing Electricity 
Stations : — 

Bedford. 

Brisbane. 

Bury. 

Crewe. 

Glasgow  (Port  Dundas) 

Greenock. 

Hanley. 

Liverpool  (Pumpfield). 

London  (Fulham). 

Do.       (Westminster). 

Do.       (West  Ham). 

Do.        (Uxbrldge). 

Newcastle-on-Tyne 

(Neptune  Bank). 
Do.  (Carville  Station). 
Portsmouth. 
Rothesay. 
South  Lancashire 

Tramway. 
Stockport. 
Sunderland. 
Watford. 
York. 


INDUCED 
DRAFT. 

"  A  Fan  can  be  run  for  about  one- 
tenth  of  the  power  represented  by 
the  vvaste  heat  required  to  command 
a  good  draft  in  a  brick  chimney." 


7ft.  6in.  diameter  ''  Sirocco  "  Induced  Draft  Fan,  in  course  of  erection 
at  Port  Dundas  Electric  Light  Station. 


Davidson  &  Co., 

LTD., 

"Sirocco"  Engineering  Works,}  \ 

BELFAST. 

Branches  at  London,   Manchester, 

Glasgow,  Calcutta,   Colombo, 

dc. 


EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same   Price   as   Chromic   Acid,   yet   Four  Times  the   Strength. 

Chromic  Acid   polarises  in   2   hours,    EXCITINE   polarises  in  8   hours,  under  same 
conditions,    vide   scientific  and  public   tests. 


ORDINARY    BICROMITE    PASTE. 
Time 


EXCITINE   BATTERY   PASTE. 


(  10.30 

•500 

10.30 

Current      (  *500 
Amperes   1    200 

Time 

I.30 

Current 

460 

12.30 

4  30        ... 

Amperes   "> 

30O 

(.     GO 

I  200 

Suitable  for  Light    Motors,    Fans,    Induction    Coils,   X-Ray   Apparatus.   Medical  Coils,  Electro-Plating,  &c, 
and  also  for  small  Lighting  Batteries  requiring  an  efficient  and  constant  excitant  life. 

Country    Factors    and    the   Trade    please    ask   for   Wholesale    Prices. 

SUPPLIED  IN  BULK.  SEND  FOR  SAMPLE  BOTTLE. 

4  oz.  Bottles  8d.;   8  oz.  1/2;  16  oz.  1/9.     POST  FREE. 
1  lb.   of  EXCITINE  added  to   Water  makes  1  gal.   of  ELECTROLYTE. 

The    PREMIER   ELECTROLYTE   Co., 

26,   SPITAL   SQUARE,    LONDON,    E. 
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Miscellaneous 


NALDER  BROS.  &  THOMPSON, 

Managing  Director:   F.  H.  NALDER.      LTD. 

Ammeters,  Voltmeters,   . 
Recorders,  Circuit  Breakers, 
Switchboards 


Telegrams : 


Telephone 
Nos.  : 

124  8  6124 

BANK. 


Moving  Coil  Instruments,  from  £3  5s. 

34,  QUEEN  STREET,  LONDON,  E.C. 

Agents  : 

Berry,  Skinner  &  Co.,  65,  King  Street,  Manchester  ;  Wm.  McGeoch  and 
Co.,  Ltd.,  Morrison's  Court,  108,  Argyle  Street,  Glasgow  ;  Vandam,  Marsh 
and  Co.,  Ltd.,  11,  Upper  Priory,  Birmingham  ;  Robert  Bowran  &  Co., 
3,  St.  Nicholas  Buildings,  Newcastle-on-Tyne  :  Ernest  Roberts,  6,  Holborn 
Place,  London,  W.C.  ;  Lucien  Espir,  116/s,  Rue  de  Maubeuge,  Paris  ; 
Oswald  Haes,  56,  Margaret  Street,  Sydney,  N.S.W. ;  Balmer  Lawrie 
and  Co.,  Calcutta ;  Studioe  Elettrotecnico  Industriale,  Lugane  and 
Milan  (for  Switzerland  and  Italy). 


VALVES 


In  Bronze 
and  Steel, 


FOR 


Oxygen, 

Hydrogen, 
Coal  Gas, 
Carbonic  Acid, 
Nitrous  Oxide, 
Anhy  Ammonia . 
Chlorine, 
Sulphur 

Dioxide,  &c. 


SCOTCH  &  IRISH 
OXYGEN  CO.," 

GLASGOW. 


LOI'NITZ'  GOLD  DREDGERS  ARE 

AT  WORK  IN  BRITISH  NORTH 

AND  SOUTH  AMERICA,  AFRICA, 

ASIA,  &c. 


lmpro\ 


UlM»TED, 


„i>t»*»"w' 


Telegraphic  Address : 
LOBNITZ,  RENFREW.    Ai  Code  used. 


5fc!»  LUBRICANTS 

For   Machinery  of   Every  Description. 

NOTICE.— During   the    recent   trials  of  H.M.S.  "VIPER,"  when   her  Engines  developed  12,000  Indicated  Horse- 
a    a  power,  and  the  Admiralty  mean  speed  for  the  six  runs  showed  36*581  knots,  or  a  velocity  equivalent 

to  43  miles  an  hour,  our  Lubricating  Oil  was  used  with  most  satisfactory  results. 


BLUM  ANN  &  STERN,  Ltd.,  ESS  Deptford,  London, 


Telegrams .  "  BLUMANN,  LONDON." 


Telephone  No.  i  92  DEPTFORD. 


S.E. 
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HENRY  BERRY   <5    CO.,  Limited, 


MAKERS   OF 

Belt-driven  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Portable  Riveters 
Accumulators 
Punching 

Machines 
Shearing 

Machines 
Forging  Machines 
Flanging 

Machines 
Baling  Presses 
Ingot  Cranes 
Foundry  Cranes 
Travelling  Cranes 
Bloom  Shears 
Billet  Shears 
Wheel  Glutting 

Machines 
Spoke  Bending 

Machines 
Wheel  Bossing 

Presses 
Wheel  Presses 
Leathers 
Valves,  &c. 


LEEDS,    England. 


FOR 

Riveting 

Punching 

Shearing 

Pressing 

Lifting 

Bending 

Forging 

Stamping 

Flanging 

Straightening 

Joggling 

Tank,  Makers 

Gasholder  Makers 

Boiler  Makers 

Bridge  Builders 

Ship  Builders 

Wagon  Builders 

Steel  Works 

Decks,  &c,  &c. 


HYDRAULIC 


ERECTING    SHOP 


MACHINERY. 
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WINN'S    PATENT 

Reliable  Gauge  Glass  Protectors, 


SPECIALLY     SUITABLE    FOR 
LOCOMOTIVES. 

ATTACHED    IN  A    MOMENT. 


PLATE  GLASSES  INSTANTLY 

REMOVABLE 

BY  THUMB   CLIPS. 


CAN    BE    ATTACHED     TO 
EXISTING  GAUGES. 

SEND  FOR  CATALOGUE  OF   BOILER    FITTINGS. 


CHARLES  WINN  &  Co..  Engineers,  Birmingham, 


RA151HG 
.StWAGE, 
5LUDGE, 

Water  gc. 


J  ~*«£w. 


fy  yed  for  !Ridrainfl§e  of  EaSTB<?URME 
BOWBAY,  RANG0ON,50UTnAMPToh,  I 
CAP&ToWM  and  many  otrTer  Town}.  '    < 

(p/npRcssED  AIR  UrT3L 

for  rai5in$  water  from  WELLS,  BoREH°LE5Cc. 


MI 


MACHINERY 

ToR  ALL5ERVICE5. 


MM 


nsttmates  c  Particulars  on  applicalion 


47»  Victoria  Street, 
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MATTHEWS  &  YATES,  UD 

Swinton,  MANCHESTER. 

Electric 
Motors      1 

Fully  6  Semi= Enclosed 
I  to  20  B.H.P. 


SEND  FOR  CATALOGUE  OF   OUR 
OTHER    SPECIALITIES. 

LONDON  :  84,  Gray's  Inn  Road. 
GLASGOW :  144,  St.  Vincent  Street. 

LEEDS : 

Standard  Buildings,  City  Square. 
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The  STOLZENBERG  (Patent)  FILE  CO., 

LEONARD  HOUSE, 

50,  Bishopsgate  Street    Without, 
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Packings,  &c. 


JUt  III 


THE 


PACKING 

OF  PACKINGS. 


THE    FIRST 

SUCCESSFUL     AUTOMATIC 
METALLIC     PACKING     .    . 
AND    STILL    THE    BEST. 


OVER    150,000    IN    SERVICE. 


USED  BY  BRITISH,  UNITED 
STATES,  DUTCH,  JAPANESE. 
SPANISH,    &.C.,    NAVIES.    .     . 


Tfef  Phosphor  Bronze  Co., 

SOUTHWARK,  london,  s.e. 


LTD., 


Sole  Makers  of  the  Original 
"Cogwheel"  and  "Vulcan"  Brands  of 

"PHOSPHOR  BRONZE"  ALLOYS 

which  have  lor  many  years  been  recognised  as 

THE    BEST  &  MOST  DURABLE  METALS 

for  . 
Slide  Valves,   Bearings,  Bushes,  Eccentric 
Straps,    and     other     parts     of     Machinery 
Exposed  to  Friction  and  Wear. 

Also  lor  Pump  Rods,  Pumps,  Piston  Pings,  Pinions,  Worm  Wheels, 
MOTOR    GEARING.   Etc. 


Castings  in  Phosphor  Bronze,  Gun  Metal,  Manganese  Bronze,  and 
Aluminium  Alloys.     Machined  if  required. 
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South  wood,  Smith  &  Co.,  Ltd. ... 
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Stamm,  W.  

Stirk,  John,  &  Sons  

Stolzenburg  (Patent)  File  Co.  ... 
Sturtevant  Engineering  Co.,  Ltd. 
Summerscales,  W.,  &  Sons,  Ltd. 
Swain,  John  &  Son,  Ltd 


Tangyes  Ltd 

Taylor  &  Challen,  Ltd 

Temperley  Transporter  Co. 

Thorn,  John  Z 

Thompson  &  Co.,  Gilbert 

Thompson,  John 

Thornycroft,  John  I.,  &  Co.,  Ltd. 
Trading  and  Manufacturing  Co.,  Ltd. 
Treasure,  J.  B.,  &  Co 
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SIMPLEST    &   .    . 
MOST    DURABLE 


METALLIC  PACKING 


Fox>    all    Classes    of    Engines. 


Many    Thousands    in    Uses- 


THE  UNITED  KINGDOM  SELF-ADJUSTING  ANTI-FRICTION      14,  Cook  St., 
METALLIC   PACKING   SYNDICATE,   LTD.  Liverpool. 


BLACKMAN      ■  FANS 

For  Ventilating  and  Drying. 
JAMES    KEITH    &    BLACKMAN    CO.,  LTD 

27,  FARRINGDON  ST.,  LONDON,  EX.,  AND  BRANCHES. 


SIMPLEX 

STEEL 

CONDUIT 

Co.,  Ltd., 


SIMPLEX 

FOR  INTERIOR 


TRADE  MARK 


CONDUITS 

ELECTRIC  WIRING. 


SIMPLEX 

Send     for     New 

Abridged  List 
with  I.E.E.  Rules. 


Of 


80,  DIGBETH,  BIRMINGHAM, 

20,  BUCKLERSBURY,  LONDON,  E.C. 


And  at  MANCHESTER, 
LIVERPOOL,  &  GLASGOW. 


The  SIMPLEX 
STEEL  CONOUIT 
SYSTEM  is  the 
most  complete  sys- 
tem made.  It  con- 
sists of  10  grades 
of  conduits,  and 
nearly  1,000  stan- 
dardized fittings. 


Awarded  Sold 
Medal,  Interna- 
tional Fire  Exhibi- 
tion, London,1903. 


General  Manager's  Office: — 

Westinghouse  Bldg.,  Strand,  W.C. 
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Magnolia  Metal 


Magnolia 
Metal  . . 


Best  Anti=Friction  Metal 
for  all  Machinery- 
Bearings. 


"  Flower  "  Brand. 

The  Name  and  Trade  Mark  appear  on  each 
Box  and  Ingot. 

/  Magnolia  Anti-Friction 
Metal  Company,  of 
Great  Britain,  Limited, 

f   49,     QUEEN     VICTORIA     STREET, 

*  LONDON,    E.C. 

Telephone:   5925  Bank.  Telegrams:  "  MAGNOLIER,  LONDON." 


BERLIN 


FRIEDRICH    STRASSE,    71.  PARIS  :   50.    RUE    TAITBOUT. 

LIEGE.    BELGIUM  :    36.    RUE    DE    L'UNIVERSITE. 
GENOA.    VIA    SOTTORIPA:     1,    PIANO    NOBILE. 
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Miscellaneous 


ESTABLISHED    1860. 


TEL.  ADDRESS:    "LOCO.,   LEEDS." 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD., 


Of  all  sizes  and  any  gauge  of  Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


SOLE    MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered) 

Wrought   Iron  throughout,   Rim,  Arms,  and   Boss. 

ALSO    "ETCHELLS"'    NON-DRIP   BEARINGS,    SHAFTING,    AND   ACCESSORIES. 

THE  .  . 

Yorkshire  Patent 
Steam  Wagon  Co, 

(Branch  of  Deighton's  Patent  Flue  and  Tube  Company,  Ltd.). 

Pepper   Road,  Hunslet,  Leeds 

MAKERS    OF 

STEAM    MOTOR   WAGONS 

This  illustration  is  of  a  Steam  Wagon  to  carry  6  Tons  To  sult  *°y  trade  purpose,  and  to  carry  3,  4,  S,  and  6  tons. 

and   haul  4   Tons   on   a   Trailer.  Full  particulars  on   application. 

MILLING   CUTTERS, 

High  Speed 

or    £      <£ 

Ordinary  Steel. 

E.  C.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 
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Wednesday,  It  p.m. 

HE  suggestion  that  the  officers 
in  command  of  the  Russian 
Baltic  Fleet  mistook  the  Hull 
fishing  boats  for  a  hostile 
but  masked  demon- 
stration seems  hardly 
tenable.  If  it  were,  nothing  but  dis- 
graceful ineptitude  and  cowardice  could 
have  blinded  the  Russians.  The  veriest 
tyro  would  be  prepared  at  sight  to 
discriminate  between  a  torpedo-boat 
and  a  fishing  smack  ;  moreover,  tor- 
pedo vessels  in  action  do  not  show 
the  Board  of  Trade  lights,  and  it  is 
inconceivable  that  the  officers  of  the 
Baltic  Fleet  could  have  supposed  that  a 
torpedo  attack  would  be  delivered  with- 
out the  slightest  attempt  of  conceal- 
ment. We  hear  that  the  search  lights 
of  the  Russian  warships  threw  into 
high  relief  every  detail  of  the  fishing 
operations  in  progress  and  that  the 
men  of  the  Hull  fleet  were  to  be 
seen  in  the  act  of  gutting  the  fish.  It 
is  very  difficult  to  believe,  in  the  light 
of  the  information  to  hand,  that  the 
Russian  officers  made  a  mistake  or 
were    ignorant    of    what    they 


Apart  from  committing  one  of  the  most 
unjustifiable  crimes  in  history,  the  Baltic 
fleet  has  already  met  with  an  extraordinary 
series  of  mishaps,  notwithstanding  the  fact 
that  it  is  expected  to  do  great  things.  There 
are  those  who  do  not  hesitate  to  say  that  it  is 


were 

doing.  The  supposition  that  they  were 
intoxicated  has  been  put  forward,  and 
is  a  possible  but  not  a  probable 
explanation  of  the'affair. 


VICE-ADMIRAL     LORD     CHARLES      UERESFORD. 

In  supreme  command  of  the  Channel  Fleet,  consisting  of  Eight 
Battleships  of  the  first-class  and  similar  design,  forming  a  homo- 
geneous force  :  Gesar,  Hannibal,  Illustrious,  Jupiter,  Magnificent, 
Majestic,  Mars,  and  Victorious ;  four  protected  cruisers  :  Doris, 
Endymion,  Hermes,  and  Theseus. 
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not  intended  ever  to  reach  Eastern  waters  ; 
that,  in  short,  the  Baltic  fleet  is  merely  playing 
a  game  of  bluff.  If  this  is  so,  the  officers  in 
command  have  certainly  sought  an  extra- 
ordinary method  of  securing  their  own  recall. 


There  is  of  course,  still  another  possible 
motive  on  the  part  of  the  commanders  of  the 
Baltic  fleet  which  must  be  carefully  weighed, 
i.e.,  that,  mistaking  the  patience  of  the  British 
nation  over  the  previous  unwarrantable 
interference  with  our  shipping,  the  action  of 
the  Baltic  fleet  was  deliberately  provocative. 
This  of  course,  needs  to  be  carefully  weighed. 
Under  existing  circumstances,  when  Russia 
has  her  hands  so  full,  it  is  scarcely  probable  that 
she  would  wish  to  extend  the  conflagration  of 
war  to  her  own  borders.  I  am  inclined  to  think 
that  after  considering  the  various  possible 
motives  outlined,  we  must  attribute  the  outrage 
to  the  bungling  and  inefficiency  which  has 
been  so  characteristic  of  Russian  naval  affairs. 


The  question  of  motives  apart,  Great  Britain 
insists  upon  apology,  reparation,  and  the 
punishment  of  those  responsible.  Already  the 
Czar  has  expressed  his  personal  regret,  but  a 
few  polite  words  will  not  compensate  for 
atrocities  committed  upon  British  subjects. 
Our  naval  organisation  is  happily  prepared 
and  the  Admiralty  make  the  significant 
announcement  that  preliminary  orders  for 
mutual  support  and  co-operation  have  been 
issued,  as  a  measure  of  precaution,  to  the 
Mediterranean,    Channel,    and   Home   Fleets. 


when  it  is  remembered  that  no  such  order  has 
been  issued  to  British  fleets  since  the  despatch 
of  the  memorable  telegram  of  the  Kaiser  to 
President  Kruger.  The  three  squadrons* — 
which,  combined,  are  the  greatest  product  of 
naval  strength  ever  witnessed  in  any  waters — 
and  the  unusual  warlike  preparations  in  evidence 
at  time  of  writing,  at  Portsmouth  and  other 
naval  dockyards,  ought  to  convince  the  Russian 
authorities  that  the  Government  is  in  earnest 
and  determined  to  avenge  not  only  an  outrageous 
wrong  to  British  subjects,  but  also  a  gross  insult 
to  the  British  flag. 


This  prompt  action  on  the  part  of  the  Ad- 
miralty has  given  universal  satisfaction,  and 
the  gravity  of  the  situation  will  be  perceived 


A  portrait  appears  on  the  opposite  page  of  Sir 
Archibald  Douglas,  who  has  just  succeeded 
Admiral  Fisher  in  the  Portsmouth  command. 
Vice -Admiral  Sir  Archibald  Douglas  has  seen 
a  good  deal  of  service  since  he  joined  the  Navy 
in  1856.  He  was  born  in  Quebec  in  1842  and 
hence  there  was  a  peculiar  appropriateness  in  his 
holding  the  command  of  the  North  American  and 
West  Indian  stations.  He  was  educated  at  the 
Quebec  High  School  and  joined  the  flagship 
Boscawen,  when  he  was  fourteen  years  of  age  ; 
was  appointed  lieutenant  in  1861,  became 
Commander  in  1872,  Captain  in  1880,  and 
Vice- Admiral  in  1901.  He  saw  service  with 
the  naval  brigade  up  the  Congo  and  in  Gambia 
in  the  sixties,  was  director  of  the  Japanese 
Imperial  College,  three  years,  1873-74-75,  has 
commanded  the  Serapis,  Excellent,  Cambridge, 
and  Edinburgh,  and  was  appointed  Commander- 
in-Chief  in  the  East  Indies  in  1898.  He  had 
previously  served  as  Vice-President  of  the 
Ordnance  Committee  and  as  a  lord  of  the 
Admiralty  from  1899  to  1902.  He  holds  the 
Jubilee  Medal,  having  acted  as  A.D.C.  to  the 
late  Queen  in  the  nineties. 


•The  Mediterranean  Squadron.  Admiral  Sir  Ccmpton  E.  Domville,  in  supreme  command;  consists  of  twelve  first-class  battleships, 
all  of  new  types:  Albemarle,  Bvlwaik,  Corr.wallis,  Duncan,  Fcrmidal  le.  Implacable,  Irresistible,  London,  Montagu,  Prince  of  Wales, 
Queen  and  Venerable.  Four  Armoured  Cruisers:  Abovkir,  Bacchante,  Lancaster  and  Suffolk.  Six  Protected  Cruisers:  Furious, 
Ltander,  Pandora,   Pioneer,  Pyratnus,   Venus.      Three  Torpedo  Gunboats  and  twenty-seven  Torpedo-boat  Destroyers. 

THE    Home    Fleet.    Vice-Admiral    Sir  Arthur  K.  Wilson,    V.C.,  in  supreme  command;  consists  of,  Eight  battleships:   Empress  of  India, 
Exmouth,    Revenge,    Royal     Oak,   Royal  Sovereign,    Russell,  Swiftsure,   Triumph.      Two  Arm  ured  Cruisers:   Bedford  and  Essex. 
Two  Protected  Cruisers  ;  Dido  and  Juno.     Twenty-four  Torpedo-boat  Destroyers  and  a  number  of  gunboats,  which   are   not 
present,  however,   cruising  with   Admiral  Wilson. 
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VICE-ADMIRAL   SIR   ARCHIBALD    DOUGLAS. 

Who  has  just  succeeded  Admiral  Fisher  to  the  Portsmouth  command. 


G  2 


468 


PAGE'S    WEEKLY. 


October  28,  1904. 


Rear- Admiral  Jewell  and  the  officers  and 
men  of  the  flagship  Olympia  will,  it  is  to  be 
hoped,  carry  away  with  them  many  pleasant 
recollections  of  London  when  the  anchor  is 
weighed  at  the  end  of  the  present  month 
and  the  ship  proceeds  to  Gibraltar.  The  most 
notable  feature  of  the  welcome  extended  to 
our  American  naval  visitors  was  the  graceful 
compliment  paid  to  the  American  navy  and 
nation  by  his  Majesty  the  King,  who  invited 
Rear- Admiral  Jewell  and  a  small  party  of 
officers  from  the  flagship  to  lunch  at  Buckingham 
Palace.  The  United  States  Ambassador,  with 
members  of  his  staff,  and  a  number  of  British 
naval  and  military  officers,  were  also  present. 
Rear- Admiral  Jewell  occupied  the  post  of 
honour  on  the  King's  right,  and  His  Majesty 
proposed  the  health  of  the  President  of  the 
United  States  with  his  customary  urbanity  and 
tact. 


Next  we  hear  of  Rear- Admiral  Jewell  and 
his  officers  being  entertained  at  luncheon  by  the 
Fishmongers'  Company,  and  on  Tuesday  a  dinner 
was  given  in  his  honour  by  the  "  Pilgrims,"  at 
the  Savoy  Hotel,  the  function  being  attended 
by  a  large  and  representative  company  of 
English  and  Americans.  Lord  Selborne  pro- 
posed the  toast  of  "  Our  Guests  "  in  a  happily 
worded  speech,  which  opened  with  the  few 
remarks  on  the  North  Sea  outrage.  As  to  the 
American  sailors,  he  said  he  would  never  be 
tired  of  seeing  or  welcoming  them,  because 
they  understood  each  other,  and  the  admiration 
which  Americans  had  so  often  expressed  for 
the  British  Navy  was  wholly  and  entirely 
reciprocated. 


The  views  of  the  flagship  Olympia,  appearing 
in  this  issue,  were  secured  at  Gravesend  by 
one  of  our  representatives,  who  received  every 
courtesy  at  the  hands  of  Admiral  Jewell  and 
his  officers.  Like  many  another  able  man, 
Rear- Admiral    Jewell   thinks    more    about   his 


work  than  mere  externals.  At  any  rate,  that 
is  the  deduction  I  draw  from  the  difficulty 
experienced  in  obtaining  his  photograph  for 
reproduction.  London  was  ransacked  in  vain 
for  a  picture,  and  even  a  personal  application  to 
the  Admiral  failed  at  first  to  produce  the  desired 
photo.  After  considerable  search  the  excellent 
illustration  reproduced  on  page  473,  was, 
however,  unearthed,  and  I  am  glad  to  be  able 
to  introduce  my  readers  to  one  of  the  most 
popular  American  officers  of  the  day. 


Lord  Middle  ton,  President  of  the  Royal 
Agricultural  Society,  has  issued  an  appeal  to 
the  members  and  friends  of  the  Society,  in 
which  he  states  that  the  Council  are  all  im- 
pressed with  the  necessity  of  carefully  husband- 
ing the  Society's  resources,  and  of  the  curtail- 
ment of  expenses,  whatever  may  be  the  decision 
as  to  future  shows.  In  fact,  they  have  already 
decided  upon   some   substantial  economies. 

Before  any  engagements  as  to  shows  beyond 
1905  are  entered  into,  the  members  will  be 
asked  to  express  their  opinion  on  the  subject 
of  the  location  and  scope  of  such  shows,  and 
on  the  directions  in  which  the  various  depart- 
ments of  the  society's  public  work  hitherto 
carried  on  can,  in  the  future,  be  most  usefully 
pressed  for  "  the  general  advancement  of  English 
agriculture  "  which  the  society  was  established 
to  promote. 

But  meanwhile,  the  question  is  urgent, 
whether  there  is  or  is  not  to  be  a  show  in  1905  ; 
and  unless  the  members  generally  come  forward 
to  help  the  society,  it  is  obvious  that  it  cannot 
be  held,  as  the  society  has  now  no  reserve 
fund  out  of  which  it  could  take  (as  in  former 
years)  the  amount  by  which  the  show  receipts 
may  fall  short  of  the  outlay  necessarily  entailed 
by  the  preparations  for  and  the  holding  of  the 
show. 

The  Council  will  meet  on  November  2nd, 
to  consider  the  replies  made  to  their  appeal. 


October  28,  1904. 


PAGE'S    WEEKLY. 


469 


NEWS   OF   THE  WEEK. 


St.  Lou  is  Exposition  Award. 

I  must  congratulate  Messrs.  Davidson  and  Co.,  Ltd., 
of  the  Sirocco  Engineering  Works,  Belfast,  on  having 
secured  the  Grand  Prix  and  gold  medal  for  the 
excellence  of  their  exhibit  of  "  Sirocco  "  fans.  The 
jurors  of  the  exposition  considered  the  display  of  such 
exceptional  merit  as  to  classify  their  productions  in  the 
Machinery  Hall  under  the  head  of  an  "educational 
exhibit."  This  distinction  carried  with  it  half  the 
ordinary  exhibition  charges  in  consequence  of 
fans  having  been  manufactured  outside  the  States. 
This  abatement  coming  quite  unexpectedly,  in  addition 
to  the  highest  award,  was  of  course  very  gratifying 
to  the  Belfast  firm. 

The  Dee  Railway  Embankment. 

The  condition  of  the  London  and  North-Western 
Railway's  Embankment  at  Holywell  has  for  some 
time  past  been  a  source  of  grave  apprehension  owing 
to  a  succession  of  high  tides  which  have  gradually 
increased  the  danger  to  which  the  line  is  exposed. 
The  company  are  alive  to  the  fact  that  immediate 
and  elaborate  steps  must  be  taken  in  order  to  effect 
complete  security,  and  to  this  end  they  are  now 
spending  about  ^2,000  per  week  in  labour  and  material. 
In  addition  to  the  operations  in  progress  on  the  outer 
bank,  deep  borings  are  being  made  in  order  to  ascertain 
whether  there  are  any  moving  sands,  the  presence  of 
which  has  to  be  taken  into  account  when  designing 
the  scheme  of  protection. 

The  Trans  Siberian  Railway. 

A  proposal  has  been  brought 
forward  by  Count  A.  F.  Lubienski,  a 
Russian  engineer,  for  the  electrification 
of  the  Trans-Siberian  Railway.  He 
considers  that  the  utilisation  of 
electricity  will  enhance  the  commercial 
and  military  value  of  the  line.  The 
numerous  waterfalls  in  the  vicinity  of 
the  line  might,  he  thinks,  be  em- 
ployed to  supply  the  required  power. 
It  is  reported  that  the  Russian 
Government  is  in  favour  of  the 
proposal,  and  is  prepared  to  finance 
the  scheme  if  the  contractors  will 
guarantee  to  complete  the  under- 
taking within  a  specified   time. 

Why  all  this  hurry  ?  I  wonder. 
Whether    'the;  Government  would  be 


prepared  to  give  its  support  to  a  line  of  flying 
machines  between  St.  Petersburg  and  Port  Arthur  is 
not  recorded,  but,  under  existing  conditions,  I  am 
inclined  to  put  forward  the  idea  for  what  it  is  worth. 

Railway  Construction  in  Peru. 

A  consular  report  from  Peru  states  that  the  con- 
struction of  the  following  railways  has  been  authorised 
by  Congress  :  From  Oroya  to  Janja  and  Hunacayo  ; 
from  Sicuani  to  Cuzco  ;  from  a  section  of  the  line 
between  Oroya  and  Cerro  de  Pasco  to  a  navigable 
point  on  the  Ucayali  or  on  one  of  its  affluents.  For 
the  construction  of  these  new  lines  of  communication, 
or  as  a  guarantee  for  the  interest  on  the  capital  invested 
in  the  scheme,  the  under-mentioned  sums  are  to  be 
set  aside  yearly  out  of  the  public  income.  In  the 
present  year,  ^100,000;  in  1905,  ^150,000;  and  in 
1906  and  the  following  years  ^200,000.  The  work  is 
to  be  carried  out  by  contract,  but  in  the  event  of  this 
proving  impracticable,  the  Government  will  xindertake 
the  work  on  their  own  account. 

Forthcoming  Exhibitions. 

Under  the  auspices  of  the  Associated  Chambers 
of  Commerce,  the  London  Chamber,  and  the  Anglo- 
Belgian  Chamber  of  Commerce  in  London,  a  committee 
has  been  appointed  to  organise  a  section  representative 
of  Britain  in  connection  with  the  forthcoming  Liege 
International  Exhibition.     In  order  that  this  country 


THE    RUSSIAN    BALTIC    FLKET. 


THE     FLAG-SHIP     LEADING. 


The  Kniaz  Suvaroff,  Hag-ship  of  Admiral  Rozhdestvenski,  with  the 
Sissoi  Veliky  and  Oslabia. 
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THE    RUSSIAN'  BALTIC    SQUADRON.         THE    FLEET    IX    THE    KOADS. 

Showing    the   Borodino,   Aurora,  Navarin,    Oslabia,    Dmitri    Donskoi,   and 

Sissoi  Veliky. 


may  be  fittingly  represented  the  committee  invite  sub- 
scriptions to  enable  them  to  complete  the  arrangement s 
with  the .  exhibition  authorities;  for  this  purpose  it 
is  estimated  that  a  sum  of  £5,000  upwards  will 
be  required.  As  the  exhibition  opens  early 
next  spring,  and  in  view  of  the  fact  that  France, 
Germany,  and  the  United  States  have  already  reserved 
large  spaces,  the  question  of  British  participation  is 
one,  I  think,  which  calls  for  immediate  decision.  A 
prominent  feature  of  the  exposition  will  be  a  section 
devoted  to  mechanical  instruments  and  machinery 
in  motion.  The  exhibition  will  be  open  for  six  months, 
during  which  time  a  series  of  important  conferences 
will  be  held. 

Another  exhibition  to  which  I  should  like  to  call 
attention  is  that  devoted  to  the  Automobile  in- 
dustry, which  will  be  held  in  Berlin  from  February  4th 
to  February  19th,  1905,  under  the  auspices  of  the  German 
Automobile  Club  and  the  Association  of  German 
Motor-car  Manufacturers.  Applications  for  space,  etc., 
should  be  addressed  to  "  Baron  von  Brandenstein, 
4a,  Sommer  Strasse,  Berlin,  N.W. 

Personal. 

Professor  L.  F.  Yernon-Harcourt,  M.A.,  professor  of 
civil  engineering  and  surveying  at  the  University 
College,  London,  has  received  His  Majesty's  permission 
to  accept  and  wear  the  Comthur  Cross  of  the  Imperial 
Order  jaf  Franz  Jjosef,  which  was  ^conferred  upon  him 
by  the  Emperor  of  Austria  in  recognition  of  valuable 
services. 

Rear- Admiral  George  W.  Melville,  formerly  engineer- 
in-chief  of  the  American  Navy,  has  opened  offices  in 
Walnut  Street,  Philadelphia,  as  a  consulting  engineer 
and  naval  architect. 

Mr.  Wylie,  of  Brasenose,  who  was  at  one  time  tutor 


to  Lord  Rosebery's  sons,  has  under 
his  immediate  care  the  Rhodes 
scholars  who  have  entered  upon  their 
residence  in  Oxford. 

The  Palace  of  Peace. 

At  last,  the  long-standing  difficulty 
with  reference  to  the  erection  of  Mr. 
Carnegie's  Palace  of  Peace,  is  solved. 
The  Government  of  Brussels  has 
decided  upon  purchasirng  a  plot  of 
land  near  the  Hague,  and  the  work  of 
construction  will  be  commenced 
immediately. 

Institution  of  Civil  Engineers 

About  seventy-five  members  of  the 

Institution  of  Civil  Engineers  attended 

the  international   engineering  congress 

held   in   St.    Louis.        They   had  previously  inspected 

the    plant    of    the    Illinois    Steel    Company  and  other 

places  of  engineering  interest  in  Chicago. 

Notable  Contracts. 

Messrs.  Mather  and  Piatt,  Ltd.,  have  just  completed 
a  notable  contract.  About  a  year  ago  they  were 
successful  in  obtaining  the  contract  for  the  generating 
plant  and  station  equipment  of  the  new  electricity 
works  at  Harrismith  .  The  plant  comprised  an  over- 
head travelling  crane,  two  Morrim  Climax  water-tube 
boilers,  with  fuel  heaters,  and  pumps,  and  two  steei 
chimneys,  two  80  kilowatt  single-phase  alternators, 
with  a  frequency  of  50  cycles  per  second,  and  a  full 
load  pressure  of  2,100  volts,  with  direct  coupled  ex- 
citers, and  driven  directly  by  two  Howden  enclosed 
compound  engines,  one  25  kilowatt  set  of  similar 
design,  two  complete  condensing  plants,  with  motor, 
driven  centrifugal  pumps,  switchboard,  and  all  cable 
connections  and  pipe  work.  The  contract  specified 
particularly  that  time  was  an  essential  consideration, 
and  Messrs.  Mather  and  Piatt,  Ltd.,  undertook  to 
have  the  whole  of  the  plant  erected  and  at  work 
within  three  months  of  the  first  consignment  reach- 
ing Harrismith.  This  undertaking  they  have  success- 
fully carried  out  ;  as  the  first  goods  reached  the 
works  at  Harrismith  on  June  14th,  and  on  Septem- 
ber 1 2  th  their  engineer  was  able  to  despatch  a 
cablegram  stating  that  all  three  sets  of  alternators 
were  running  on  the  town  supply  mains. 

Another  contract  which  tends  to  demonstrate  the 
fact  that  British  engineers  fully  realise  the  necessitv 
of  expeditious  execution  is  the  one  which  Messrs. 
Graham,  Morton,  and  Co.,  Ltd.,  have  in  hand  for  the 
supply  and  erection  of  a  large  complete  coal-screening 
plant  for  the  Wheldale  Colliery  Company,  of  Castle- 
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THE    IRON    AND    STEEL    INSTITUTE    MEETING   OI'ENEI)    THIS  WEEK   AT    NEW   YORK.— SOME    LEADING    MEMBERS. 
In  the  centre  is  Mr.  Andrew  Carnegie  (President).     Above  are  photos  of  Mr.  R.  A.  Hadtield,  M.Inst.C.E., 
M.I.Mech.E.,  and  Sir  E.  H.  Carbutt,  Bart.,  J. P.,  D.L,  M.Inst.C.E.,  M.I.Mech.E.,  to  the  left  and  right 
respectively.      The  lower  photos  are  those  of  Mr.  E.  Windsor  Richards,  M.Inst.C.E.,  M.I.Mech.E. 
(left),  and  Mr.  E.  P.  Martin,  M.Inst.C.E.,  M.I.Mech.E.  (right). 
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The  above  illustration  shows  a  Six-coupled  Locomotive  for  the  Prussian  State  Railways, 
intended  for  use  on  branch  lines.  It  was  built  by  the  Hunboldt  Engineering  Works  Company, 
Kalk  near  Cologne.     The  principal  dimensions  are  : — 


Diameter  of  cylinder 

Stroke         

Wheel  diameter    ... 
Wheel  base 
Steam  pressure 


13I  in. 

2i£  in. 
3  ».  7?  in. 
9  ft.  10  in. 
180  lbs. 


Weight  loaded  for  service 


Total  heating  surface 

Grate  area 

Tank  capacity 
Coal  capacity 
Weight  (empty) 


32  tons. 


646  sq.  ft . 
14!  sq.  ft. 
141  cubic  ft. 
1  ton. 
24^  tons. 


A  large  number  of  these  engines  have  been  built  and  have  proved  satisfactory  in  regard  both 

to  economy  and  efficiency. 


ford.  This  contract,  which  was  considerably  extended 
a  day  or  two  ago,  will  be  carried  throughout  without 
the  slightest  interruption  to  the  work  of  the  colliery. 
Messrs.  Kerr,  Stuart,  and  Co.,  Ltd.,  of  London,  and 
Stoke-on-Trent,  who  are  building  three  motor  coaches 
for  the  Buenos  Ayres  Great  Southern  Railway  (5  ft.  6  in. 
gauge)  have  just  received  an  order  from  the  Taff  Vale 
Railway  Company  for  six  motor  coaches  to  be  built 
on  the  well-known  Taff- Vale  system. 

De  Forest  Wireless  Telegraphy. 

There  was  an  interesting  function  on  Tuesday 
evening  when  Dr.  Lee  De  Forest  was  the  principal 
guest  at  a  dinner  at  the  Hotel  Cecil  given  by  Mr. 
Franck  L.  Maguire,  the  vice-president  of  the  American 
De  Forest  Wireless  Telegraph  Company.  Sir  Wm. 
Preece,  who  presided,  paid  a  high  tribute  to  the 
work  of  Dr.  Lee  de  Forest,  which,  he  said,  had  been 
fully  acknowledged  in  an  article  appearing  in  the  Times. 


Dr.  Lee  De  Forest,  in  responding,  referred  to 
the  good  work  done  by  Captain  Lionel  James, 
when  the  war  service  was  initiated  in  the  China  seas. 
It  had  established  absolutely  new  records.  From  a 
boat  equipped  with  only  96  ft.  of  wire,  and  one  kilowatt 
transmitter,  messages  up  to  1,700  words  in  length 
were  transmitted  over  distances  up  to  210  sea  miles  at 
a  speed  of  25  to  35  words  a  minute,  and  frequently" 
in  face  of  transmission  from  any  number  of  Japanese, 
Russian,  German,  and  British  vessels. 


Discussing  the  relative  cost  of  wireless  and  land  wire, 
Dr.  Lee  De  Forest  said  that  the  Western  Union  had 
estimated  the  cost  of  the  construction  of  a  single  wire 
at  ;£6o  to  ^80  per  mile,  which  [would  mean  that  a 
wire  from  St.  Louis  to  Chicago  would  call  for  an  ex- 
penditure of  ^18,000.  The  cost  of  the  wireless  stations 
over  the  same  distance  would  be  but  ^3,000. 
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REAR   ADMIRAL  JEWELL,    OF   THE    UNITED   STATES  NAVY. 

(Details  of  whose  cordial  welcome  to  London  this  week  will  be  found  on  page  468.    Views  of  the  United  States 

Flagship  "  Olympia  "  appear  on  pages  480  485.) 


The  principal  features  of  the  "  Olympia  "  are  as  follows  : — 

Engines  :  2  sets  vertic.  inverted  cylind.  3  expans.  Boilers,  6  ,  two  single-ended,  four  double-ended. 
Furnaces,  40,  Protection  :  steel  deck,  2  to  47  in.  Barbettes  and  hoods,  3 J  and  4^  in.  Ammunition 
tubes,  3  in.  Two  con.  towers,  5  in.  5-in.  gun  shields,  4  in.  Cellulose  belt,  33  in  thick  and 
8  ft.  5  in.  broad.  Coal  protection.  Armament:  4—8  in.  B.  ;  10 — 5  in.  Q. ;  14 — 6  pr.  Q.  ; 
7—1  pr.  Q.  ;    1  Gatling  mach.     Compt.  486. 
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11. 


QUESTIONS  OF  THE   DAY. 

-The  National  Encouragement  of  the  British   Inventor:  How  Can   it  be 

Secured  ? 


^N  throwing  open  our  columns  to 
a  discussion  of  this  national 
question,  we  have  given  prece- 
dence to  a  letter  addressed  to 
the  Editor  by  Mr.  B.  H.  Thwaite, 
C.E.,  F.C.S.  This  will  be  fol- 
lowed next  week  by  a  quantity  of  interesting 
correspondence  from  other  inventors  and  patent 
experts.  Mr.  Thwaite  is  well  entitled  to  initiate 
this  discussion,  for  he  has  probably  taken  out  as 
many  patents  in  proportion  to  his  age  as  any 
living  Englishman.  He  is  the  author  of  "  The 
Cultivation  of  the  Inventive  Faculty,"  and  of 
the  prize  essay  (Society  of  Engineers)  on  "  The 
British  and  American  Patent  Laws  Compared." 


29,  Great  George-street, 

London,  S.W. 
Wednesday ',  Oct.  26th,  1904, 

To  the  Editor  of  Page's  Weekly. 

Sir, — All  unprejudiced  observers  are  agreed 
that  the  manufacturing  industrial  condition  of 
this  country  is  unhealthy — indeed,  in  comparison 
with  the  robust  character  of  the  American 
manufacturing  industry,  it  mayibe~said^to  be 
dangerously  so.  Experts  differ  in  the  results 
of  their  diagnosis  to  explain  the  causes  of  this 
unhealthiness,  but  there  is,  nevertheless,  a'fairly 
unanimous  opinion,  in  which  it  is  admitted 
that  the  American  inventive  faculty  is  far  more 
effectively  cultivated  and  encouraged  than 
is  that  of /the  Britisher.  Hence  the  urgency 
of  the  subject. 

AMERICAN     STATE     POLICY     RELATING     TO     THE 

INVENTOR^ 

It  has  always  been  an  axiom  of  the  American 
constitutional  system  from  the  time  of  its  prac- 
tical inception,  which  axiom,  expressed  in  the 


words  of  the  illustrious  George  Washington, 
states,  "  that  it  is  nationally  expedient  to  give 
effectual  encouragement  to  the  exertions  of 
native  skill  in  producing  new  and  useful  inven- 
tions." That  this  wise  axiom  has  been  faith- 
fully recognised  by  all  the  various  Adminis- 
trations controlling  the  American  national 
policy,  is  well  known  to  all  those  who  have 
diligently  examined  the  financial  and  other 
statistics  of  the  American  Patent  Bureau.  For 
instance,  no  attempt  has  been  made  to  secure 
any  considerable,  or  even  any,  profit  from 
the  American  State  protection  of  the  inventor, 
as  long  as  the  Patent  Department  was  run  at  a 
bare  profit  the  Government  has  ever  been 
satisfied. 

THE     WONDERFUL     SUCCESS     OF    THE    AMERICAN 
POLICY. 

The  American  policy  has  proved  magnifi- 
cently successful.  The  fertility  and  resource 
of  the  American  inventor  is  most  remarkable  : 
in  nearly  every  branch  of  human  activity  the 
products  of  the  American  inventive  genius 
can  be  found.  In  armour  plating,  artillery, 
merchant  steel  and  iron  production,  transit 
arrangements,  production  of  new  and  old  in- 
dustrial products,  the  harnessing  of  the  electrical 
agency  to  the  use  and  for  the  convenience  of 
man,  the  application  of  mechanical  science  to 
the  agricultural  industry,  the  production  of 
automatic  machinery  to  industrial  and  domestic 
services — in  all  these  and  hundreds  of  other 
practical  developments  involving  the  initiation 
of  ingenious  and  valuable  innovations  on  estab- 
lished procedure,  both  social,  civil,  military 
and  industrial,  we  find  the  practical  effect  of 
the  American  State  encouragement  of  the 
inventor. 
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How  different  is  the  American  munificent 
policy  relating  to  the  inventor  compared  with 
that  adopted  by  successive  British  Govern- 
ments. 

FISCAL     POLICY     RESPONSIBLE     FOR     SERIOUS 
TAXATION     PROPORTIONS. 

The  Chancellor  of  the  British  Exchequer  in 
allowing  the  free  importation  of  foreign  manu- 
factured goods,  is  compelled  to  search  for  other 
sources  of  revenue,  and  one  of  these  sources  has 
been  the  British  Patent  Department.  If  proof 
is  required  here  it  is  :  In  the  period  1890-1899 
the  British  Government  secured  from  the  Patent 
Department  over  one  million  pounds  sterling, 
whereas,  in  the  same  period  and  for  about  twice 
the  number  of  patent  applications,  the  American 
Patent  Department  earned  a  revenue  over 
expenditure  only  equal  to  a  little  over  a  quarter 
of  a  million  pounds  sterling.  But  whilst  the 
American  Government  grants  the  inventor 
a  full  seventeen  years  in  which  to  exploit  and 
commercially  perfect  his  invention — which, 
if  of  great  importance,  may  occupy  a  period  of 
years,  often  from  eight  to  ten — for  a  modest 
payment  in  two  instalments,  the  British  in- 
ventor, often  poor  in  wealth,  if  rich  in  inventive 
resource,  is  taxed  in  increasing  progression, 
and  in  yearly  increments. 


£99     TO     BE 


PAID      BY     THE      BRITISH     INVENTOR 
EXCLUDING     INTEREST. 


Until,  at  the  end  of  fourteen  years,  the  term 
of  the  British  patent,  he  will  have  paid  the 
Government  no  less  than  £99,  whereas  the 
seventeen  years  of  the  American  patent  was 
secured  by  the  payment  by  the  end  of  the 
second  year  of  £y  5s.  iod. 


DIFFICULTY 


IN     SECURING     COMMERCIAL 
PERFECTION. 


only  about  one  in  every  fourteen  applications 
for  British  patents  is  alive,  and  only  one  in 
seven  of  the  patents  actually  sealed  is  renewed  ; 
by  the  end  of  the  twelfth  year  only  one  in  four- 
teen of  the  original  sealed  patents  is  in  force — 
the  cruel  yearly  taxation  has  done  its  work 
only  too  well. 

THE        GRAPHIC       COMPARISON         BETWEEN         THE 
EFFECTS      OF      THE      AMERICAN      AND      BRITISH 
PATENT    SYSTEMS. 

The  accompanying  diagram 
shows  by  graphic  comparison  the 
"  live "  effect  of  the  American 
patent  system  and  the  deadly 
one  of  the  British  patent  policy. 
Often  an  inventor  on  the  very 
threshold  of  commercial  success 
finds  himself  too  financially 
strained  to  maintain  the  (often 
several)  patents  covering  his 
invention. 


The  difficulties  the  average  British  inventor, 
finds  in  securing  the  commercial  perfection  and 
success  for  his  invention  are  alone  almost  insuper- 
able, without  the  deterrent  effect  of  the  yearly 
taxation,  which  is  only  too  successful  in  dis- 
couraging the  inventor.  By  the  end  of  the 
eighth  year  from  the  date  of  the  application,  Y6*^ 
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THE     EFFECT    OF    THE     RENEWAL    TAX    PRINCIPLE 

His  American  brother  inventor  can  smile, 
because  if  a  term  of  eight  or  nine  years  has 
been  absorbed  in  commercially  perfecting  the 
invention,  he  has  still  eight  or  nine  years  to 
secure  his  well  merited  recompense.  Inventions 
are  very  often  created  "  too  previous  "  to  be 
commercially  acceptable,and  the  discouragement 
given  to  the  inventor,  plus  the  annual  taxation, 
compels  him  to  abandon  his  inventive  offspring 
to  the  world's  indifference,  and,  like  an  outcast,. 
it  may  become  a  danger  instead  of  proving 
a  benefit  and  blessing  to  the  State. 

PATENTS  ABANDONED,  BECAUSE  OF  THE  RENEWAL 
FEES,  CONSTITUTE  ANTICIPATIONS  TO  FUTURE 
INVENTORS,  TO  THE  GREAT  DETRIMENT  OF 
THE     STATE. 

Because  the  invention,  abandoned  though 
it  is,  has  been  published,  and  it  constitutes  at 
once  an  anticipation,  and  by  the  effect  of  the 
new  Patent  Act  shortly  to  come  into  force,  it 
may  either  prevent  a  subsequent  inventor  from 
securing  a  patent  at  all,  or,  as  an  alternative, 
the  Patent  Office  will  insist  on  printing  a  pub- 
lished reference  in  the  specification  as  an  antici- 
pation that  may  often,  from  a  capitalist  point  of 
view,  be  as  fatal  to  the  commercial  success  of 
the  invention  as  would  be  a  complete  abandon- 
ment. In  the  last  twenty-five  years  probably 
a  hundred  thousand  inventions  have  been  made 
abortive  as  instruments  of  public  service  by  the 
effect  of  the  renewal  fee  taxation — now,  all  these 
abandoned,  but  published,  patents  for  invention 
will  constitute  in  some  measure  anticipations 
to  future  inventions,  thousands  of  them,  and 
many  of  them  very  valuable  improvements, 
would,  had  they  been  patented  in  America, 
have  been  eventually  developed  for  the  good 
of  the  United  States  and  its  millions  of  inhabi- 
tants— but  here  in  England  they  only  add  to  the 
published  list  of  tax- killed  inventions,  to  act 
as  a  barrier  to  future  inventive  effort. 

Unfortunately,  for  many  future  inventors, 
this  last  twenty-five  years  may  be  said  to 
constitute  the  time  basis  of  the  electrical  era, 
because  the  development  of  the    applications 


of  the  electrical  science  promises  to  constitute 
the  distinguishing  feature  of  the  twentieth 
century,  so  that  the  anticipations  provided 
by  the  thousands  of  tax-killed  inventions  will 
probably  prove  to  be  more  deadly  in  that  par- 
ticular branch  of  industry  -  which  is  to  be  supreme 
in  inventive  activity — for  the  next  ten  decades, 
than  in  any  other  branch  of  applied  science. 

THE  FOREIGN  INVENTOR  CAN  PAY  THE  BRITISH 
RENEWAL  TAXES  FROM  PROFITS  DERIVED 
ELSEWHERE. 

But  if  the  British  inventor  has  actually  been 
crushed  by  his  taxing  master,  his  American 
contemporary  has  been  able  not  only  to  secure 
commercial  success,  but  from  this  success  in 
his  own  country  he  has  been  able  to 
secure  and  maintain  a  British  patent  or 
patents,  which  he  arranges  to  have  manu- 
factured in  the  United  States,  to  be  imported, 
untaxed,  into  this  country,  the  competition 
of  which  he  can  restrict,  if  not  prevent,  by  his 
British  patent.  This  principle  has  also  been 
adopted  by  German  patentees,  who  have  the 
double  advantage  of  securing  free  entry  for 
their  patented  manufactures  into  this  country, 
as  well  as  the  right  through  their  British  patents 
of  interfering,  if  not  preventing,  by  threatened 
legislation,  the  manufacture  of  the  patented 
article  in  this  country,  because  the  British 
Patent  Law  does  not  enforce  the  commercial 
working  of  the  patent — did  it  do  so,  with  the 
patent  renewal-fee  system  maintained,  very 
few  patents  would  be  carried  beyond  the  fifth 
year. 

PATENT  LAW  SHOULD  INSIST  ON  PROOF  OF 
BONA  FIDE  ATTEMPT  TO  SECURE  COMMERCIAL 
WORKING. 

That  an  inventor  should  be  compelled  to 
prove,  by  affidavit  when  challenged,  that  he 
has  done  the  utmost  that  lies  in  his  power  to 
secure  the  commercial  working  of  his  invention 
is  desirable  and  should  be  made  compulsory. 
A  clause  to  secure  commercial  working,  if  added 
to  the  new  Patent  Act  would  prevent  foreign 
patentees  from  taking  unfair  advantage  of  the 
British  manufacturer. 
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WHAT  SHOULD    BE    DONE   TO    SAFEGUARD   BRITISH 
INVENTORS    AND     MANUFACTURERS? 

The  question,  and  one  that  should  concern 
the  engineers  and  manufacturers  of  this  country 
is,  what  course  should  be  adopted  to  safeguard 
and  stimulate  the  inventive  faculty  of  the  British 
race  ?  The  essential  object  to  be  secured  is 
to  prevent  the  evils  of  the  present  system  from 
being  allowed  to  interfere  with  the  progress 
of  future  invention.  That  this  object  will  only 
be  attained  with  great  difficulty  is  admitted; 
but  it  must  and  can  be  done.  Let  the  new  Act 
be  modified,  or  extended,  to  permit  the  inventor 
to  secure,  by  payment  of  a  nominal  sum,  the 
revivication  of  a  commercially  unworked  patent 
for  the  term  of  the  unexpired  years. 

A  PROPOSAL  TO  SECURE  (1st)  THE  REVIVICATION 
OF  ABANDONED  PATENTS,  AND  (2nd)  THEIR 
USEFULNESS  TO  THE  STATE. 

Dating  from  the  period  when  the  patent  lapsed 
through  the  non-payment  of  the  renewal  fee, 
to  the  end  of  the  fourteen  years — for  instance, 
if  an  inventor  failed  to  pay  the  eight  years' 
tax,  he  should  be  allowed  the  option  of  reviving 
an  unworked  patent  for  a  period  of  six  or  a 
longer  term  of  years.  The  inventor  of  a  process 
partly  anticipated  by  a  patent,  abandoned 
because  of  inability  of  the  patentee  to  pay  the 
renewal  fees,  could  assist  the  latter  to  secure 
such  revivication  to  the  great  advantage  of 
both  parties.  The  effect  of  this  policy  would 
be  to  provide  a  desirable  stimulus  to  inventive 
activity,  it  would  undoubtedly  reduce  the 
deadly  effect  of  the  abandoned  patents  from 
destroying  the  usefulness  of  the  new  Act. 

THE     REDUCTION    OF     BRITISH    PATENT    TAXATION 
CHARGES    TO    THE    AMERICAN    LEVEL. 

The  policy  of  the  American  Government  in 
giving  the  inventor  a  seventeen  years  patent 
for  some  £y  odd  should  be  adopted,  retaining 
the  provisional  protection  principle,  a  redeeming 
feature  of  the  existing  British  Act. 


THE  TERM  OF  THE  PATENT  8HOULD  VARY  IN 
PROPORTION  TO  ITS  IMPORTANCE  AND  THE 
COST    OF    COMMERCIAL     PERFECTION. 

The  term  of  the  British  patent  life  should  be 
varied  in  proportion  to  the  magnitude  of  the 
work,  the  expense  incurred,  and  the  time  occupied 
in  commercially  perfecting  and  introducing  the 
patent  into  public  service,  but  seven  years  should 
be  the  maximum  limit  allowed  to  attain  com- 
mercial perfection,  and  twenty-one  years  should 
be  the  maximum  patent  life  period  allowed, 
and  measured  from  the  date  of  application, 
to  enable  the  inventor  to  secure  for  himself 
and  his  co-operators  an  adequate  return  for 
the  risk  he  has  taken  in  securing  the  commercial 
perfection  of  the  invention. 

Yours  faithfully, 

B.  H.  THWAITE. 


LETTERS    TO    THE    EDITOR. 


The    London    Telephone    Service. 


To  the  Editor  of  Page's  Weekly. 

glR> — We  are  not  at  all  satisfied  with  the  London 
Telephone  Service  as  it  is  at  present,  and  it  is  a  con- 
stant source  of  annoyance  to  us.  Not  knowing  the  inner 
workings  of  the  telephone  system  it  is  a  difficult  matter 
for  us  to  say  in  what  direction  it  could  be  improved, 
but  we  think  it  is  perfectly  evident  that  human  operators 
should  be  abolished  altogether  and  an  automatic 
substituted.  It  appears  to  us  the  only  excuse  a 
telephone  company  can  make  is  the  fallibility  of 
human  nature  ;  to  our  minds  this  could  be  rectified 
by  an  automatic  exchange. 

Inattention  to  calls,  and  the  constant  interruptions 
during  conversation,  and  cutting  out  without  any 
warning  is  our  chief  source  of  annoyance,  and  we  are 
confident  this  could  be  abolished  by  a  proper  discipline, 
at  any  rate.— Yours  faithfully, 

Armstrong  and  Co. 
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CROSS  SECTION    OF   PROPOSED   TRACKS   IN    NEW   YORK,    SHOWING    FIVE    LEVELS   OF   TRANSPORTATION. 


ENGINEERING  DEVELOPMENTS  OF  THE  WEEK. 

ILLUSTRATED, 


Proposed    Five    Levels    of    Transportation    in 
New  York. 

The  accompanying  diagram,  for  which  I  am  in- 
debted to  Machinery,  shows  in  a  vertical  section  the 
four  levels  of  railway  lines  proposed  at  the  intersection 
of  Sixth  Avenue,  with  Broadway  at  Thirty-Third-street, 
and  a  fifth  level  above  all  in  the  shape  of  a  foot-bridge 
over  the  Thirty-third  Street  Station.  This  is,  of 
course,  an  extreme  condition  even  for  New  York 
but  it  gives  some  idea  of  the  great  traffic  at  this  point 
and  future  plans  for  handling  it. 

Petrol  Launches  on  the  Thames. 

At  their  weekly  meeting,  the  Thames  Conservancy 
Board  referred  to  a  committee  the  expediency  of 
making  special  regulations  for  the  licensing  of  petrol 
launches.  It  was  stated  that  the  number  of  such 
launches  on  the  river  had  increased  from  46  in  1900 
to  273  at  the  present  time. 

The  Port  of  London. 

An  exhaustive  report  by  the  Rivers  Committee 
of  the  L.C.C.  recommends  the  Council  to  promote 
a  Bill  in  the  session  of  1905  providing  for  the  establish 
ment  of  a  Port  of  London  Commission  of  40  members, 
of  whom  24  are  to  be  appointed  by  the  Council,  four 
by  the  City  Corporation  and  Government  departments 


the  remaining  twelve  to  be  trade  and  shipping  repre- 
sentatives. Provision  is  to  be  made  for  the  transfer 
to  the  commission,  with  certain  modifications  of  the 
rights,  powers,  duties,  and  liabilities  of  the  Conservators 
of  the  River  Thames  below  Teddington  Lock,  of  the 
Watermen's  Company  and  Court  of  Watermen's 
Company,  in  respect  of  the  registration  and  the 
licensing  and  control  of  lightermen  and  watermen,  and 
of  the  undertakings,  liabilities,  and  obligations  of 
the  London  and  India,  Surrey  Commercial,  and  Mill- 
wall  Dock  Companies. 

The  Bill  will  define  the  Port  of  London  as  extending, 
with  certain  exceptions,  from  an  imaginary  straight 
line  between  Teddington  and  Twickenham  and  an 
imaginary  straight  line  between  Havengore-creek, 
Essex,  and  Warden  Point,  in  the  Isle  of  Sheppey, 
Kent,  the  Board  of  Trade  to  be  empowered  to  extend 
by  provisional  order  for  the  special  purposes  of  dredging 
the  powers  of  the  Port  Commission  eastward  of  the 
present  limit  of  the  Thames  Conservancy. 

It  will  provide  for  the  contribution  by  the  Council 
of  a  sum  not  exceeding  £2,500,000  towards  the  expense 
of  improving  the  channels  of  the  port,  the  sum  to  be 
contributed  annually  not  to  exceed  £250,000,  and  the 
plans  and  works  of  improvement  to  be  subject  to  the 
approval  of  the  Council. 
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The  consideration  for  the  purchase  of__the  under- 
takings of  the  three  dock  companies  by  the  Port. 
Commission  is  to  take  the  form  of  port  stock  to  such 
an  amount  as  may  be  agreed  upon  between  the  Com- 
mission and  each  Company,  or,  in  default  of  agreement, 
may  be  determined  by  a  special  Court  of  arbitration 
consisting  of  three  arbitrators,  who  should  be  required 
to  state  in  any  award  both  the  money  value  of  the 
undertakings  and  the  amount  of  stock  which  they 
have  awarded  as  the  equivalent  of  such  money  value. 

Progress  in  Rhodesia 

The  ninth  annual  report  of  the  Rhodesia  Chamber 
of  Mines  shows  that  during  the  year  ended  March  31st, 
1904,  about  137,000  ft.  of  development  work  was 
accomplished  in  Southern  Rhodesia  at  an  average  cost 
°f  ;£5  Per  foot,  and  nearly  4,000  ft.  of  main  shaft 
sinking  was  carried  out  at  £7  per  foot.  The  cost  of 
this  represents  an  expenditure  of  £7 13,000.  The 
greatest  depth  attained  appears  to  be  that  of  the 
Globe  and  Phoenix  and  Selukwe  mine,  where  the 
main  shaft  is  returned  at  939  ft.,  and  the  lowest  level 
at  916  ft.  Returns  from  seventeen  of  the  principal 
mines  gave  an  average  depth  of  the  main  shaft  of 
442  ft.  and  of  lowest  level  417  ft.,  while  the  extent  of 
work  on  the  lowest  levels  of  those  mines  is  5,975  ft 
Of  the  12,261  claims  owned  by  these  mines  500  only 
have  been  prospected  or  developed,  and  169  have 
been  stoped  from.  Only  1,705  ft.  of  diamond 
drilling  was  carried  out  during  the  year. 

The  Steamers  for  the  Thames  Municipal  Steam- 
boat Service. 

A  very  interesting  report  has  been  issued  by  the 
Rivers  Committee  of  the  London  County  Council  on 
the  subject  of  the  thirty  new  steamers  to  be  provided 
for  the  Thames  steamboat  service.  The  firms  tendering 
were  at  first  invited  to  tender  for  ten,  twenty,  or  thirty 
boats. 

Tenders  were  received  from  the  following  :  Messrs. 
Armstrong,  Whitworth  and  Co.,  Ltd.,  Newcastle-on- 
Tyne  ;  Messrs.  A.  and  J.  Inglis,  Glasgow  ;  Messrs. 
Cammell,  Laird  and  Co.,  Ltd.,  Birkenhead;  Messrs. 
Napier  and  Miller,  Ltd.,  Yoker,  near  Glasgow  ; 
Palmer's  Shipbuilding  and  Iron  Company,  Ltd., 
Jarrow  ;  John  Reid  and  Co.,  Ltd.,  Whiteinch,  Glasgow  ; 
Messrs.  Russell  and  Co.,  Port  Glasgow  ;  John  Stewart 
and  Son,  Ltd.,  Blackwall  ;  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson,  Ltd.,  Wallsend  ;  the  Thames 
Ironworks,  Shipbuilding,  and  Engineering  Company, 
Ltd.,  Blackwall ;  and  Messrs.  J.  I.  Thornycroft  and 
Co.,  Ltd.,  Chiswick. 


On  consideration  of  the  tenders  and  the  accom- 
panying designs  and  specifications,  it  was  found  that 
they  were  not  in  all  respects  comparable  ;  and  it  was, 
therefore,  thought  desirable  that  each  of  the  three 
provincial  firms  and  the  two  London  firms  whose 
designs  were  considered  most  suitable  should  be  invited 
to  send  in  an  alternative  offer  for  boats  built  to  a 
more  definite  specification,  so  that  the  revised  tenders 
of  these  five  firms  might  be  compared  on  an  exactly 
similar  basis.  The  five  firms  in  question  were  Messrs. 
Armstrong,  Whitworth  and  Co.,  Palmer's  Shipbuilding 
and  Iron  Company,  Messrs.  Napier  and  Miller,  the 
Thames  Ironworks,  Shipbuilding  and  Engineering 
Company,  and  Messrs.  J.  I.   Thornycroft  and  Co. 

Each  of  these  firms  tendered  for  ten  steamers 
and  the  following  were  the  amounts  of  the  tenders 
for  one  steamer  :  Messrs.  Thornycroft  and  Co., 
^5,950  ;  Messrs.  Napier  and  Miller,  £5,950  ;  Palmer's 
Shipbuilding  Company,  £6,397  ;  Messrs.  Armstrong, 
Whitworth  and  Co.,  £6,400  ;  and  the  Thames  Iron- 
works Company,  £6,500.  The  Council's  engineer  has 
carefully  examined  all  the  designs  and  specifications, 
and  after  full  consideration  in  conjunction  with  the 
naval  architects  whom  they  have  consulted  on  the 
subject,  the  committee  have  decided  to  recommend 
the  Council  to  accept  the  tenders  of  Messrs.  Thorny- 
croft and  Co.,  Messrs.  Napier,  Miller  and  Co.,  and 
the  Thames  Ironworks  Company  for  ten  steamers 
each  at  the  prices  stated  in  their  tenders.  The  length 
of  the  boats  is  to  be  130  ft.,  the  breadth  18  ft.,  the 
deadweight  carried  at  2  ft.  10  in.,  draught  25  tons, 
the  approximate  number  of  passengers  320,  and  the 
speed  13  miles. 

Should  the  Council  agree  to  these  recommendations, 
work  to  the  amount  of  £124,500  will  go  to  London 
firms,  while  a  contract  for  £59,500  will  go  to  the  Clyde. 
The  contract  price  for  the  boats  does  not  include 
the  panelling  and  upholstering  of  the  saloons,  and  an 
allowance  has  to  be  made  for  these,  as  also  for  spare 
parts  and  extras,  which  the  engineer  states  will  be 
required,  and  for  contingencies.  In  these  circum- 
stances the  committee  ask  the  Council  to  pass  a  vote 
of  £203,000  for  the  boats.  The  engineer's  estimate 
for  the  boats  submitted  to  Parliament  was  £210,000. 

For  the  provision  of  new  piers  and  moorings,  and 
for  providing  and  fitting  up  a  repairing  yard  and  grid, 
the  sum  of  £71,956  will  be  required.  It  is  proposed 
that  a  steam  launch  for  the  manager's  use  shall  be 
provided  at  a  cost  of  £4,500,  and  this  will  be  added 
to  the  capital  cost  for  boats. 

The  committee  further  recommend  that  Mr.  A.  Rj 
Owen  should  be  appointed  manager  of  the  steamboat 
service  at  a  yearly  salary  of  £500. 
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THE   NEW   RUSSIAN   SUBMARINE    BOAT,   THE    "  PETR   KOCHKA"    (FROM  PLANS    BY    EXGIXEERS   KOLBASIEFF 

AND    KUTEINIKOFF). 

It   is  believed  that  several  submarines  are  accompanying  the  Baltic  Fleet,  and  it  is  highly  probable  that  the  above — 

one  of  their  newest  boats — is  one  of  them. 


NAVAL    NOTES. 


WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT 

(BY   OUR   NAVAL   CORRESPONDENT.) 


GREAT    BRITAIN. 

HE  past  week  has  been  notable  in 
Naval  circles  for  two  reasons — the 
ninety-ninth  anniversary  of  Trafalgar 
and  the  advent  of  the  new  First  Sea 
Lord. 

It  is  hoped  that  the  Dominion 
battleship  may  be  able  to  begin 
her  trials  during  the  present  week.  They  will  follow 
the  ordinary  course — thirty  hours  at  one-fifth  power, 
thirty  hours  at  four-fifths  power,  and  eight 
hours  at  full  power,  and  stopping  and  starting 
engines,  circle-turning  and  steering  trials.  All  going 
well,  the  trials  should  be  over  in  six  days,  and  the 
vessel  will  then  be  prepared  for  delivery  at  Chatham, 
ready  for  commissioning  early  in  the  next,  financial 
year.  The  King  Edward  VII.  is  also  to  be  ready  for 
service  by  June  next,  when,  it  is  stated,  she  will  go 


to  the  Mediterranean  as  flagship  of  Rear-Admiral 
Prince  Louis  of  Battenberg.  So  many  changes  in 
command  in  the  Mediterranean  have  just  been  made, 
however,  that  this  statement  must  be  received  with 
some  reserve. 

The  somewhat  involved  case  of  the  Austrian  torpedo- 
boat  contract  has  drawn  attention  to  the  question 
of  shipbuilding  on  the  Thames.*  The  decline  of  this 
industry  on  Thames-side,  has  been  most  marked 
during  the  past  decade,  and  a  large  number  of  big 
firms  have  either  moved  to  the  North  or  have  ceased 
business.  And  now  an  official  of  the  Yarrow  Co. 
in  talking  to  a  reporter  has  said  "  that  four  or  five 
years  ago  the  firm  removed  without  trouble  to  their 
present  premises,  and  it  would  entail  little,  if  any, 
inconvenience  to  business  to  remove  the  headquarters 

*  The  circumstances  attending  the  loss  of  this  order 
will  be  found  on  page  386 — No.  5,  Oct.j  14,  1904. — Ed. 
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to  the  North  */  such  a  step  were  decided  on."  The 
words  italicised  are  distinctly  ominous,  and  on  top  of 
this  comes  a  report  which  may  or  may  not  be 
well  founded,  that  Messrs.  Thornycroft  contemplate 
leaving  Chiswick.  Should  these  two  removals  take 
place,  the  only  warship  builders  on  the  Thame's  would 
be  the  Blackwall  firm,  the  Thames  Shipbuilding  Co. 
The  causes  fdr  these  changes  of  domain  during  the 
past  few  years  have  been  many  and  various.  Not 
the  least  among  them  has  been  the  necessity  for  paying 
a  very  high  rate  of  wages,  owing  to  the  expenses  and 
cost  of  living  for  the  workers  in  the  yard.  This  coun- 
teracts the  comparatively  low  rate  of  transport  for 
raw  material  from  the  Continent,  and  it  is  really  not 
to  be  wondered  at  that  so  many  firms  have  removed. 

The  destroyer  Kennett  will  be  ready  for  delivery 
very  shortly,  and  the  Jed  is  completing  her  trials. 

FRANCE. 

We  are  continually  being  told  that  the  cost  of 
building  warships  in  the  British  public  yards  is 
greater  than  in  the  private  yards,  but  the  difference 
in  cost  is  not  so  startling  as  it  is  in  France.  Some 
very  instructive  articles  on  this  subject  have 
recently  appeared  in  the  French  press,  and  from 
these  it  would  appear  that  the  average  cost  per 
ton  of  a  battleship  in  England  is  £68,  while  in 
France  it  is  £92.  A  very  cogent  example  is  given  of 
the  difference  between  the  cost  of  construction  in  public 
and  private  yards.  The  Carnot  of  12,000  tons  was 
built  at  Toulon,  and  cost  28,000,000  frs.  (£1,120,000), 
while  the  Massena  of  12,300  tons,  built  at  St.  Nazaire, 
cost  only  26,500,000  frs.  (£1,060,000) — a  difference 
of  £60,000.  And  this  for  a  vessel  of  300  tons  more 
displacemen  t,  and  allowing  for  a  profit  on  the  building 
in  order  to  pay  a  dividend  to  the  shareholders.  The 
difference  between  the  cost  of  French-built  and  British- 
built  ships  is  very  clearly  shown  by  the  cases  of  the 
Jurien  de  la  Gravicre  and  the  Hermes.  The  former 
commenced  at  Lorient  in  1897,  was  commissioned 
for  the  first  time  in  1902  ;  the  latter,  built  by 
the  Fairfield  Company,  was  laid  down  at  the 
beginning  of  1897,  and  put  into  service  two  and  a  half 
years  later.  In  many  respects  the  vessels  are  similar, 
but  the  cost  of  the  Hermes  was  £278,349,  while  the  cost 
of  the  Ju  '*n  de  la  Gravicre,  exclusive  of  armament, 
was  £400,201. 

The  Victor  Hugo,  which  was  laid  down  at  Lorient 
on  July  16th  this  year,  is  progressing  rapidly  ;  her  belt 
of  116  plates  is  almost  complete. 

Forty-eight  more  torpedo-boats  are  to  be  put 
in  hand,  all  but  two  of  them  being  contracted  for 
by  the  private  companies  at  Nantes,  Bordeaux,  Havre 
and  other  daces,    the   other   two   being   built    in    the 


dockyards.  France  is  also  about  to  experiment  with 
scouts  of  1,600  tons  displacement,  3,800  h.p.,  and 
18  knots  speed.  These  have  been  designed  by  M.  Bertin 
for  a  radius  of  action  of  7,300,  and  their  armament  is 
to  consist  of  four  small  quick-firers  and  seven  torpedo 
tubes,  of  which  two  will  be  submerged.  It  is  not  stated 
how  many  of  these  are  to  be  laid  down  first,  nor  is 
information  given  as  to  the  date  of  commencement. 

GERMANY. 

"  The   new   German    naval   programme "  has   been 

so  often  announced  by  the  Press,  that  one  is  inclined 
to  be  sceptical  about  each  fresh  report.     And  certainly 
the  latest  which  comes  from  Berlin,  via  Washington, 
is  far  from  credible.     According  to  this,   thirty -eight 
new  battleships   are   projected,   with   a  proportionate 
number  of  cruisers,   "  having  the  effect  of  adding   to 
the  German  navy  no  less  than  seventy-six   vessels  of 
war."     The  Naval  Secretary  will,  it  is  added,  present 
the   plans    for  financing   the   measure,  and    the   ship- 
building yards  of  the  country  have  reported  themselves 
as  willing  and  able  to  undertake  the  work. 
ITALY. 
The  naval  estimates  for  the  year  1904-05  amount  in 
all   to    127,191,083   lire   (£5,087,643),   being  £374  less 


A   VIEW    OX    BOARD   THE     U.S.     FLAGSHIP    "OLYMPIA  " 
DURING    HER   STAY    IN    THE   THAMES.  •" 
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than  those  for  the  previous  financial  year.  The  sum  to 
be  devoted  to  new  construction  is  25,806,802  lire 
(£1,032,272),  being  £63,065  less  than  that  for  1903-04. 
One  new  battleship  of  the  Vittorio  Emanuele  type  is 
to  be  laid  down,  fourteen  torpedo-boats,  and  four 
submarines. 

RUSSIA. 

The  battleship  Imperator  Alexander  II.,  is  being 
thoroughly  refitted,  and  a  great  deal  of  the  wood- 
work is  being  replaced  by  thin  steel.  Questions  of 
rearmament  and  redistribution  of  magazines  are 
being  considered  by  the  Constructional  Committee, 
and^the  whole  is  expected  to  cost  £125,000.  The 
coast  defence  battleship  Admiral  Grieg  has  also  been 
thoroughly  refitted. 

There  are  at  the  present  moment  twenty-four 
torpedo-boats  being  completed  by  the  Admiralty 
yards  at  St.  Petersburg.  Of  these  twelve  were  begun  by 
the  Neva  Works  and  twelve' by  the  Baltic. 


MINOR     NAVIES. 


DENMARK. 

The  naval  estimates  for  the  year  1904-1905  total 
kr-  5»774»646  [(£317,605  ios.).  LThe  new  battleship 
of  the  Herluf  TVo//e'class  will  be  known  as  the  Peder 
Skram. 

SWEDEN.] 

The  total  of  the  Ordinary  and  Extraordinary 
Budget  for  the  Navy  for  1905,  wis  kr.  21,533,853 
(£1,184,362).  .  Of  this  kr.  6,062,550  (£333,440)  will 
be  devoted  to  the  completion  of  the  shipbuilding 
programme.  The  vessels  under  construction  are  the 
Oscar  II.,  the  Fylgia,  one  destroyer  of  the  Mode  class, 
building  by  ^hornycroft,  and  one  torpedo-boat,  the 
Plejad.  There  is  also  a  small  scout,  the  Carl  Edholm, 
building  at  Karlskrona. 

NORWAY. 

The  Naval  Budget  for  1904-5  totals  kr.  3,943,000 
(£216,865),  of  which  only  kr.  425,000  (£23,375),  is  to 
be  devoted  to  new  construction.  Three  torpedo-boats 
and  a  submarine  are  the  only  vessels  projected. 

BRAZIL. 

The  Congress  of  the  United  States  of  Brazil  has 
drawn  up  the  following  programme  ?for  the  re-con- 
struction   of   the  Brazilian   Navy.     Three   battleships 


of  from  12,500  to  13,000  tons  displacement  ;  thre 
armoured  ^cruisers  of  9,200  to  9,700  tons[  displacement  ; 
six  torpedo-boat  destroyers  of  400  tons  displacement  ; 
six  tcrpecdo-boats  of  130  tons  and  six  of  50  tons  dis- 
placement, with  three  submarines.  The  contracts  for 
these    vessels    shall,    wherever    possible,    be    awarded 

to  English  firms. 

CHILI. 

2  A    submarine,    named    the   Urzua   Cruzat  has  been 
completed  and  is  undergoing  trials. 


THE  UNITED  STATES  BATTLESHIP  "CONNECTICUT. 

The  four  new  battleships' which  America  has  added 
to  her  fleet  within  the  past  six  weeks  have  already 
been  dealt  with  in  Page's  Weekly.     I  am  indebted 
to  the  American  Syren  for  the  accompanying  drawing 
and      plans     of      the     Connecticut,     and     would    call 
attention     to     several       innovations       which      were 
employed     in      launching     that  j  vessel     from       the 
Brooklyn     Navy-yard    as   compared    with   the     usual 
methods    employed    on    the    Atlantic    Coast.     One  of 
these,  noted  by  the  Iron  Age,  was  the  employment^of 
sandbags  in  connection  with  the  keel  blocks.     These 
were  placed  between   the  blocks  directly  underneath 
the  keel  and  the  top  blocks  of  the  cribbing.     When  the 
time  finally  arrived  for  the  cutting  of  the  shoe  pieces, 
releasing    the    ship    on    her    cradle     from     the     shore 
anchorages,    these   bags   were   cut,    and   as   the   sand 
flowed  out  the  keel  blocks  were  easily  knocked  away. 
Another  feature  of  interest  was  the  adoption  of  dog 
shores  for  the  purpose  of  holding  the  vessel  in  case  the 
shoe  pieces  or  land  anchorages,  gave  way  prematurely. 
These  were  heavy  timbers  fastened  to  the  ground  and 
placed  in  a  diagonal  position,  with  their  upper  ends 
pointing  toward  blocks  bolted  to  the  vessel.     In  case 
of  the  vessel  starting  down  the  ways  prematurely  the 
function  of  the  dog  shores  would  have  been  to  catch  it 
and  hold  it  until  arrangements  for  the  launching  were 
completed.     An  inverted   hydraulic  jack   was  placed 
against  the  side  of  the  ship  near  the  holding  blocks  to 
serve  as  a  means  of  disengaging  the  dog  shores  in  the 
event  of  their  use.     The  shore  pieces  held,  however, 
and  this  provision  against  emergency  was  not  given  a 
test.     To    check    the    progress  of     the     vessel    after 
reaching  the  water  a  stout  breakwater  was  fastened 
to  her  stern. 
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THE  ENGINEER'S  BOOK  OF  THE  WEEK. 


WORK  AND  WAGES.' 

HE  author  of  this  work  has  had  the 

good     fortune    or     perhaps,      one 

should  write,  the   good     sense,    to 

produce  a    book    on    a    very  live 

topic.     Since  the  tariff    reformers 

raised     the     standard     of     revolt 

'   against     foreign    competition,    an 

authoritative    pronouncement     on    this     subject    has 

been      clearly      needed.        Those     who      have     some 

expert  knowledge     of    the    subject,     may     read     the 

work  with    profit,    although    they    may    not     always 

find   themselves  in  agreement  with  the  author.  Seeing, 

however,   that  Mr.  Chapman  writes  for  the  many  and 

not    for    the    few,    he    is  wise   in    devoting    his  first 

chapter  to  dissipating   the  cloud  of  fallacy  by  which 

the  subject  is  so   frequently  obscured. 

Lord  Brassey,  in  his  introduction,  points  out  that  the 

first  volume  may  be  regarded  as  a  sequel   to  his  own 

writings  on  work    and  wages,  and  indeed  as  bringing 

the   subject    up    to   date.      A  brief    summary    would 

describe    the   volume   as   dealing   with    the   industrial 

efficiencies   of    the   leading   countries,    and     a    further 

volume  will  deal  with  the  labour  problem  under  other 

aspects.       There    is     only    one    disadvantage      which 

attaches    to    a   writer     on    economics     dealing    with 

questions  affecting  various  industries,  and  that   is  the 

lack      of     expert     technical     knowledge.        Similarly, 

the    man     who     possesses     the     latter,     recks     little 

of  J:he  science  of  economics.      And  as  one  cannot  hope 

to    find    a    writer    whose     knowledge    compasses    the 

whole  field  of  knowledge  it  is  well  to  fall  back  on    a 

sound    economist    who     knows    his    limitations,    who 

confines  his  work  to  collating  and  comparing   collective 

results ;    who    is     capable    of    weighing     evidence,    of 

separating  the  important  from  the  unimportant ;    and 

is  content  to  find  explanations  for   the  main  features  of 

industrial  development. 

It  is  to  this  last  that  the  author  has  applied  himself, 

and    he   writes   much   that   is   suggestive   as   well    as 

interesting.       He  sets  out  with  an  explanation  of    the 

conditions  of  international  trade  and  shows  that    no 

figures  are  more  dangerous  on  which  to  base  conclusions, 

than'  those  relating  to  imports  and  exports.      Subsequent 

chapters  deal  with  the  conditions  of  trade  in    different 

industries.      In   the  coal   trade,  he   tells  us,   as  might 

"  •,"  Work  and  Wages."  Part  I. — Foreign  competition, 
by  Sydney  J.  Chapman,  M.A. — With  an  Introduction  by 
Lord  Brassey.     Longmans,  Green,  and  Co.     7s.  6d."net. 


be  expected,  that  competition  has  as  yet  given  us  no 
reason  for  fear.  In  the  iron  and  steel  industries  the 
author  shows  that,  comparing  our  natural  resources 
with  those  of  other  countries,  Great  Britain  has  no 
cause  for  despondency.  All  the  same,  the  figures 
relating  to  the  United  States  and  Germany  clearly  call 
for  examination.  The  advance  of  the  United  States 
to  the  position  of  supremacy  it  now  holds  in  this 
industry  is  correctly  ascribed  by  Mr.  Chapman  to 
enormous  self-contained  resources,  and  a  high  level 
of  efficiency.  To  Germany,  England  yields  nothing 
in  efficiency,  although  admitting  the  superior  organisa- 
tion of  the  industry.  German  workers  are  below  the 
British  standard,  and  in  the  United  States,  too,  the 
workers  are  held  to  be  inferior  to  those  in  British 
establishments.  And  be  it  added  that  Sir  Lowthian 
Bell  could  find  no  smelting  works  in  either  the  Old 
World  or  the  New  which  could  compare  with  those 
of  Middlesbrough. 

In  shipbuilding,  British  superiority  is,  of  course, 
well  marked.  It  would  be  indeed  remarkable  if 'a 
country  which  holds  the  sea  carrying  trade  in  the  hollow 
of  its  hand,  were  to  import  its  ships.  England,  in  fact, 
produced  64  per"  cent,  of  the  world's  ships  as  recently  as 
1900.  America  is,  however,  making  supreme  efforts  to 
build  ships  economically,  and  in  many  respects,  such 
as  design  of  works,  machinery  employed,  application 
of  power,  the  United  States  -admittedly  takes  first 
place.  And  over  Germany  we  can  claim  no  superiority 
of  workmanship.  Yet,  granting  this,  the  balance  of 
advantage  rests  with  England.  If  we  have  not  yet 
quite  reached  the  stage  of  manufacturing  instead  of 
building  ships,  we  have  got  very  near  it,  and  in  spite  of 
the  difficulties  in  the  way  standardising  may  come  at  last. 
In  this  industry  it  goes  without  saying  that  the  finest 
and  best  trained  workmen  are  to  be  found  in  England. 

Knowing  our  dependence  on  America  for  some  of 
the  most  useful  machinery,  engineers  will  not  dispute 
the  contention  as  to  the  serious  character  of 
United  States  rivalry  in  the  engineering  trades. 
The  locomotive  agricultural  implements,  machine 
tools  and  electric  plant  trades  are  selected  by  the 
author  for  the  examination. 

The  locomotive  question  is  a  sore  point  with  some 
of  us,  and  it  is  as  well  to  be  assured  that  whatever 
else  England  lacks,  in  efficiency  at  least  her  manufac- 
turers still  hold  their  own  in  this  field .  The  book  ought 
to  be  read  by  all  who  are  anxious  for'an^unimpassioned 
presentation  of  facts  bearing  on  the  question  of  the  hour. 
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THE  POND  STEEL-TYRED  CAR-WHEEL  LATHE, 


NEW  equipment  of  a  Steel- 
Tyred  Car- wheel  Lathe  is  just 
announced,  which  makes  it 
possible  for  each  lathe  to  turn 
out  thirty-six  pairs  of  wheels 
weekly. 

We  are  able  to  describe  this  interesting 
development  by  the  courtesy  of  the  Niles- 
Bement-Pond  Company,  of  New  York,  and 
23-25,  Victoria  Street,  S.W. 

The  lathes  are  set  level  with  the  floor  so  that 
wheels  can  be  easily  rolled  in,  and  are  provided 
with  pits  in  front  for  the  convenience  of  the 
operators.  Tracks  consisting  of  f  in.  by  2  in.  bar 
iron  planed  with  a  groove  for  the  wheel  flanges 
lead  to  each  lathe.  The  wheels  are  rolled  in  on 
the  longitudinal  track  and  at  the  junctions  of 
this  track  with  each  of  the  various  tracks  lead- 
ing to  the  machines,  air  lifts,  operated  by  foot 
valves  in  the  floor,  are  provided,  which  enable 
the  wheels  to  be  quickly  transferred  from  one 
track  to  another.  In  rolling  the  wheels  into  the 
lathes,  the  tracks  save  much  time  as  the  wheels 
are  rolled  in  absolutely  central. 

The  wheels  first  go  to  the  journal  lathe,  if  the 
journals  need  truing,  and  then  to  the  car-whee^ 
lathes.  In  putting  a  pair  of  wheels  in  the  car- 
wheel  lathe,  first  the  bushings  are  put  on  the 
journals,  then  the  wheels  are  rolled  in,  and  the 
tailstocks  brought  up.  The  adjustment  of  the 
new  "Sure- Grip"  driver  is  the  next  step,  and 
to  the  use  of  this  patented  driver  a  large  part 
of  the  increase  in  production  is  due.  The  chuck- 
jaws  in  the  face  plates  hold  the  tyres  rigidly 
and  by  screwing  up  the  set-screws  of  the  "  Sure- 
Grip  "  driver,  the  tyres  are  firmly  wedged 
between  the  driving  plates  and  the  chuck- jaws 
so  that  the  full  power  of  the  machine  can  be 
utilised. 

The  self-hardening  steel  used  for  the  tools  is 
3  in.  by  ij  in.,  which  is  large  enough  to  prevent 
springing  or  breaking,  and  the  large  cross  sec- 
tion also  has  the  advantage  of  carrying  away 


rapidly  the  heat  generated  at  the  cutting  edge 
Each  lathe  is  usually  equipped  with  at  least  six 
right-hand  and  six  left-hand  roughing  tools  to 
provide  for  grinding,  dressing,  etc.  ;  two  right- 
hand  and  two  left-hand  of  each  kind  of  flange  tool, 
two  sets  of  scraper  blades,  and  twenty-four 
cold  chisels  of  1 J  in.  steel  dressed  narrow  and 
blunt,  and  a  5-lb.  hammer  to  take  out^chilled 
spots.  The  drawing  on  page  489  shows  the 
various  tools. 

The  cut  on  the  tread  is  started  next  to  the 
flange,  using  the  round-nose  roughing  tool 
with  §  in.  to  |  in.  feed  or  whatever  the  tool 
will  stand.  This  operation  takes  from  twenty- 
four  to  forty-five  minutes.  The  outer  edge 
of  the  tyre  should  be  rounded  and  the  scraper 
applied  to  the  tread,  which  is  smoothed  up  in 
one  or  two  revolutions  of  the  lathe.  This 
consumes  five  or  six  minutes,  and  the  tread 
is  finished. 

Then  the  top  of  flange  is  cut  down  to  proper 
height,  using  the  flat-nose  tool.  The  "outside 
of  the  flange  is  roughed  to  something  near 
shape  with  the  round-nose  tool  and  it  is  reduced 
if  too  thick.  It  is  finished  with  the  flange'tool 
which  is  the  exact  shape  of  one-half  of^the 
flange.  Next  the  back  of  the  flange  is  roughed  as 
before,  and  is  finished  with  the  other  flange  tool. 
The  flange  tools  are  kept  in  shape  by  "grinding 
on  the  top. 

It  has  been  found  that  the  output ]of  the  lathes 
is  the  greatest  when  the  feed  and  depth  of  cut 
are  at  maximum,  rather  than  when  a  high-speed 
is  used.  The  usual  speed  is  from  6  to  10  ft 
per  minute  or  whatever  the  tool  will  stand. 

The  actual  time  of  taking  out  a  pair  of  wheels 
and  putting  in  another  pair  should  not  consume 
more  than  eight  to  twelve  minutes  with  wheels 
convenient  to  the  lathe.  With  the  equipment 
described,  an  experienced  operator  can  turn  from 
five  to  seven  pairs  in  ten  hours,  or  an  average 
of  thirty-six  pairs  a  week.  Wheels  have  been 
turned,  however,  in  less  than  forty-five  minutes. 
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"SURE  GRIP"   DRIVER 

Set  Screw  ii   Forces  the  Teeth  Into  the  Tire 

Piece  8  is  Bolted  to  the  Driver-Plate 


CHUCK-JAW    ATTACHMENT 

With  arrangement 

For     Preventing  Tike  Being  Crowded  Off 


APPLICATION   OF  "SUREtGRlP"   DRIVER 


D 


D 


C*uTSiO£ riArrce  root.  m/chtalSFt 


TOOLS   USED^IN    TURNING    STEEL-TIRED 
CAR-WHEELS. 
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SIR  LOWTHIAN  BELL,    BART.,  J.P.,  D.L.,    F.R.S.,   LL.D., 

The  newly  elected  President  of  the  Institution  of  Mining  Engineers. 


IR  LOWTHIAN  BELL  was  born 
at  Newcastle-on-Tyne  in  1816. 
He  obtained  his  primary  educa- 
tion at  the  leading  school  in 
his  native  town  and  subse- 
quently on  the  Continent, 
where  he  acquired  an  intimate  knowledge  of 
German  and  Danish.  On  returning  to 
England  he  was  enrolled  as  a  student  at  the 
Edinburgh  University,  where  his  studies  were 
mainly  of  a  scientific  nature. 

Upon  the  conclusion  of  hisTJniversity  training 
he  went  to  France  to  prosecute  further  studies 
at  the  Sorbonne,  Paris ;  here  he  had  the  advantage 
of  hearing  the  lectures  of  Thenard,  Dumas, 
and  Dulong.  Sir  Lowthian  has  travelled  ex- 
tensively. In  the  years  1839-40  he  covered 
a  distance  of  over  12,000  miles,  examining 
en  route  the  most  important  seats  of  iron  manu- 
facture in  France,  Belgium,  Germany,  Poland 
and  Austria.  While  on  this  tour  he  made  a 
special  visit  to  the  blast  furnace  at  Wasser- 
alfingen,  his  object  being  to  inspect  the  recently 
discovered  method  of  utilising  waste  furnace'gas. 

On  attaining  his  twentieth  year  he  was  placed 
at  the  iron  and  chemical  works  at Walker-on-Tyne, 
but  the  actual  commencement  of  his  business 
career  may  be  dated  from  1850,  when  he  joined 
the  chemical  works  at  Washington,  Durham, 
which  firm  was  then  under  the  control  of  his 
father-in-law,  the  late  Mr.  H.  L.  Pattison, 
F.R.S.  Two  years  later,[m  partnership  with  his 
two  brothers,  he  founded  the  Clarence  Iron 
Works,  now  one  of  the  foremost  metallurgical 
establishments  on  the  Tees. 

Referring  to  thewgrowth  of  the  Iron  and  Steel 
Institute,  Sir  Lowthian  Bell  recently  remarked  : 
"  In  the  year  1868  the  Middlesbrough  ironmasters 
were  in  the  habit  of  meeting  those  of  Newcastle- 
on-Tyne,  an  older~seat  of  the  iron  trade  than 


its  rival  on  the  Tees.  The  object  of  these 
meetings  was  of  a  purely  commercial  character. 
The  secretary  of  this  body,  a  gentleman  of 
scientific  training,  suggested  the  addition  of 
science  to  commerce.  Thereupon  I  was  requested 
to  read  a  short  address  on  the  subject  at  New- 
castle. This  was  followed  by  a  few  friends 
meeting  at  my  house,  of  which  Mr.  William 
Whitwell  and  myself  are  the  sole  survivors. 
Such  was  the  origin  of  the  Iron  and  Steel 
Institute." 

Sir  Lowthian  has  held  office  as  sheriff,  and 
in  1854  he  was  elected  chief  magistrate  of 
Newcastle.  In  1863  he  was  again  elected  mayor 
in  order  to  receive  the  members  of  the  British 
Association,  who  in  that  year  paid  an  official 
visit  to  the  town.  From  1875  to  1880  he  sat 
as  Member  of  Parliament  for  the  borough  of 
Hartlepool.  In  1876  he  served  as  a  juror  at 
the  Centennial  Exposition  at  Philadelphia, 
acting  in  a  similar  capacity  two  years  later 
at  the  Paris  Exhibition.  In  acknowledgment 
of  his  services  in  this  direction  he  was  elected 
honorary  member  of  the  American  Philosophical 
Institution,  and  officer  of  the  Legion  of  Honour. 

He  is  a  member  of  a  number  of  learned 
societies,  including  the  Royal  Society  of  Great 
Britain,  and  that  of  Sweden,  the  Iron  and  Steel 
Institute,  Institution  of  Mechanical  Engineers, 
and  the  Society  of  Chemical  Industry.  He 
has  also  received  honorary  degrees  from  the 
University  of  Edinburgh,  the  College  of  Science 
Newcastle-on-Tyne,  and  the  University  of  Leeds. 
He  is  a  frequent  contributor  to  the  Transactions 
of  the  Societies,  and  the  authorof  the  well-known 
book,  "  Chemistry  of  Blast  Furnaces  :  Prin- 
ciples of  the  Manufacture  of  Iron  and  Steel." 

A  baronetcy  was  conferred  upon  him  in  1885 
in  recognition  of  his  distinguished  services  to 
science  and  industry. 
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THE   WEEK'S    SHIPBUILDING. 

(BY    OUR    CLYDE    CORRESPONDENT.) 


Retrospect  and  Prospect. 

The   shipbuilding   returns   for   September,   and   also 
Lloyd's   returns    for    the    quarter,    have    been    issued 
since    our    last    notes   were    published.     In    Scotland, 
the    chief    centre,    the    September    launches    were    31 
vessels  of  44,600  tons,   and  the  September  contracts 
aggregated    about    40,000    tons.     The    nine    months' 
output   of   Scotland   is   thus   brought   up    to    312,275 
tons,   which  is  the  smallest  nine-months'   total  since 
1 897.     And  yet  all  the  time^the  Clyde  has  been  reported 
to  be  better  employed  than  the  other  centres.     The 
Tees  is   ahead   on   the  nine  months  by   32,700   tons, 
and   Hartlepool   is   ahead   by    13,000   tons.     In   both 
these  districts  the  increase  is  due   to  the  spasmodic 
demand  for  "  tramps,"  which  set  in  towards  the  end 
of  last  year,  lasted  for  a  couple  of  months  or  so,  and 
then    suddenly    died    away.     In    the    whole    United 
Kingdom  the  output  of   the  nine  months  was  938,780, 
compared  with  884,797  tons  in  the  first  nine  months 
of  last  year.     The  quantity  of  work  on  hand  at  the 
beginning   of    the    fourth    quarter   is    1,046,308    tons. 
This    is    merchant    work    in    the    United     Kingdom, 
according   to   Lloyd's   returns,    "  under  construction." 
It  does  not,  however,  include  unclassed  craft  under  100 
tons,    nor   warships,    and    the    amount    of    the    latter 
under   construction   may   be    taken   at    342,930    tons. 
But_  all   this  work   is  very  unevenly  distributed,  and 
many   of   the   yards   have   nothing  whatever   to  look 
forward  to  during  the  winter.     It  is  stated  that  there 
has    been    some    quiet    contracting    going    on    in    the 
north  of  late  which  has  not  been  reported,  and  it  is 
known  that  during  September  a  good  many  inquiries 
came  in  from  the  Colonies,  and  also  some  from  foreigners 
but,   after   all,    the   Colonial   and   foreign   business  in 
new  ships  is  small  in  comparison  with  our  producing 
capacity.     At  the  time  of  writing  there  is  no  change 
in   the  price  of    ship  plates,    but   angles  have   been 
reduced  by  Scotch  makers  5s.  per  ton  to  ^5  less  5  per 
cent.     The  chief  incident  at    the  opening  of  the  new 
quarter  was   the  placing  of  the  Admiralty  contracts 
for  the  two  new  battleships  of  the  Lord  Nelson  class — 
one  with  Messrs.   William  Beardmore  and  Co.,  Ltd., 
Glasgow,  and  one  with  Palmer's  Shipbuilding  Company, 
Jarrow-on-Tyne.  k 

Beardmore's  New  Yard. 

t.  The  placing  of  an  order  for  one  of  the  new  battle- 
ships gives  a  sort  of  dramatic  opening  to  the  great 
shipbuilding  establishment  which  Messrs.  William 
Beardmore  and  Co.,   Ltd.,   have    been  for  seme  time 


past    constructing   at   Dalmuir   on    the   Clyde,    about 
eight   miles  west   of   Glasgow.     To   these   new  works 
they   now   remove    the   shipbuilding   and   engineering 
business  formerly  carried  on  by  the  historic  firm  of 
Robert   Napier   and    Sons,   which   was    absorbed    by 
William  Beardmore  and  Co.  a  couple   of  years  ago. 
The  old  Napier  yard  and  engine  shops  are  for  sale. 
The  new  Beardmore'yard  and  engine  shops  are  probably 
the  most    remarkable  in  the  kingdom,   if  not  in  the 
world,  having  been  founded   on  the  ripened  experience 
of    the   whole  world's   shipbuilding    and    engineering 
enterprise.     These    works    cover    an    area    of    about 
90  acres,  and  have  a  river  frontage  of  close  upon  a 
mile — 4,920  ft.     The   berths   are   numerous,    and    two 
of   them  are  suitable  for  building  vessels   1,000  ft.  in 
length     and    100  ft.     in    beam,    for    launching    which 
there  is  a  deep-water  run  of  1,500  ft.     The  assembling 
of   electric  cranes  and  machine   tools  of  all    sorts   is 
marvellous,  alike  in  the  shipyard  and  the  allied  engine 
shops.     Everything     is     driven     by     electricity,     and 
everything    is    devised    for    efficiency    and    economy. 
The  machinery  shops  cover  an  area  of  about  15  acres, 
and  have  glazed  roofs  affording  perfect  natural  lighting 
throughout.     Here     are     machine     tools     capable     of 
dealing  with  plates  up   to  40  ft.   in  length,   j\  ft.   in 
width,   and   2  in.   in   thickness,   and  with   framing   of 
corresponding     proportions.      The     engineering     and 
boilermaking  works  cover  an  area  of  233,210  sq.   ft., 
and  are  divided  into  five  bays,  each  730  ft.  long,  and 
collectively   330  ft.   wide.     These   shops  are   equipped 
with  electric  tools  and  labour-saving  devices  in  every 
direction.     The  fitting-out  basin  is  900  ft.  long,  360  ft. 
wide,  is  constructed  of  concrete  with  timber  wharves  at 
the  entrance,  and  has  a  water  area  of  y\  acres.     On  the 
west  side  of  this  basin  and  near  the  engine  shops  is  a 
cantilever  crane  capable  of  lifting  a  weight  of  1 50  tons 
at  an  outreach  of  72  ft.,  a  feat  practically  impossible 
with    shears.     By    means    of    this    crane,    machinery 
or   boilers  weighing    150   tons  can   be   placed   on   the 
outer  part  of  a  ship  of  80  ft.  beam.     This  crane;  like 
all    the    other    machinery    in    the    ^establishment,    is 
operated  by  electricity. 

Dredger  Production. 

For  the  production  of  dredgers,  sand  pumps  and 
the  like,  the  name  of  William  Simons  and  Co.,  Ltd., 
Renfrew,  is  well  known.  This  firm  have  evolved  a 
new  turbine  which,  it  is  expected,  will  give  better 
results  than  any  of  the  now  existing  types.  This 
turbine  is  the  invention  of  Mr.  J.  A.  MacKenzie,  one 
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of  the  firm's  engineering  staff,  and  it  has  the  advantage 
of  being  reversible.  Mr.  MacKenzie  began  with  a 
model  of  about  5  b.h.p.,  which  commended  itself 
so  much  to  Messrs.  Simons  that  they  made  on  the 
same  plan  a  turbine  of  120  b.h.p.  This  proving 
satisfactory,  they  decided  to  build  an  engine  of 
350  b.h.p.  on  the  triple-expansion  principle,  and  this 
is  now  under  construction.  The  firm  propose  to 
apply  the  new  turbine  only  to  auxiliary  machinery 
in  their  yard,  and  on  board  the  particular  vessels  they 
build,  but  it  can,  if  developed,  be  also  used  for  the 
propelling  of  steamers,  in  which,  it  is  claimed,  it  will 
effect  a  saving  of  25  per  cent,  over  the  ordinary  marine 
engine.  It  has  no  reciprocating  parts,  runs  at  a 
very  high  speed,  and  can  be  reversed  without  the 
assistance  of  an  "  astern  "  turbine.  Extensive  im- 
provements in  the  shipyard  of  Messrs.  William 
Simons  and  Co.  are  now  almost  completed,  consisting 
principally  of  new  engine  and  boiler  shops.  The  new 
engine  shop  is  273  ft.  in  length,  and  has  a  breadth 
under  three  roofs  of  125  ft.  It  is  an  extension  of  the 
old  shop,  and  is  so  arranged  that  a  line  of  narrow- 
gauge  railway  runs  through  both  old  and  new  parts, 
rendering  the  handling  of  details  of  machinery  very 
convenient.  Above  each  of  the  bays  there  is  a 
powerful  electric  travelling  crane  for  the  transport 
of  machinery.  The  shop  has  been  fitted  with  the 
newest  plant  and  tools.  The  new  boiler  shop  is 
200  ft.  long,  and  has  a  width  under  two  roofs  of  95  ft. 
It  is  an  entirely  new  structure,  and  is  supplied  with 
powerful  riveting,  drilling,  and  planing  machines, 
capable  of  dealing  with  boiler  plates  up  to  if  in. 
in  thickness.  It  also  has  overhead  electric  travelling 
cranes.  The  new  shops  have  a  complete  installation 
of  electric  light. 

A  new  dredger  which  Messrs.  Simons  are  building 
for  the  Government  of  Natal  will  be  500  tons  larger 
than  the  Nautilus,  which  has  done  excellent  work  at 
Durban,  deepening  the  waterway  to  such  an  extent 
that  Union  Castle  liners  can  now  enter  the  harbour. 
The  previous  Simons'  dredgers  all  did  well  on  the  bar 
at  Durban,  but  when  the  powerful  Nautilus  arrived 
it  was  found  that  she  could  continue  at  work  even 
when  a  considerable  sea  was  running,  and  dredge  to 
a  greater  depth  than  any  of  her  predecessors.  Messrs. 
Simons  have  contracts  on  hand  for  a  powerful  dredger 
for  the  Admiralty,  another  for  the  Indian  Govern- 
ment, and  a  combined  bucket-and-pump  dredger  for 
the  New  Zealand  Government. 

Wastage  of  Shipping1. 

The  statistical  summary  of  vessels  totally  lost, 
condemned,  etc.,  shows  that  during  1903,  the  gross 
reduction   in   the  effective   mercantile    marine  of  the 


world  amounted  to  922  vessels  of  779,803  tons,  ex- 
cluding all  vessels  of  less  than  100  tons.  Of  this 
total,  326  vessels  of  479,081  tons  were  steamers,  and 
596  of  300,722  tons  were  sailing  vessels.  In  steamers, 
the  present  return  exceeds  the  average  of  the  previous 
ten  years  by  33  vessels  and  93,671  tons;  in  sailing 
vessels  it  is  below  the  average  by  148  vessels  of  50,631 
tons.  In  percentage  of  the  total  vessels  owned,  as 
recorded  in  Lloyd's  Register  Book,  not  only  do  the 
sailing  figures  vary  but  slightly,  but  the  proportion 
of  steamers  lost  is  less  than  for  the  two  previous 
quinquennial  averages.  The  reduction  is  accounted 
for  by  the  great  increase  of  steam  tonnage  during 
recent  years,  the  United  Kingdom  steam  tonnage 
alone  having  during  the  past  ten  years  increased  by 
over  4J  million  tons,  or  more  than  48 1  per  cent.  The 
percentage  lost,  etc.,  of  vessels  owned  is  as  follows  : 
Period  1893-1897  :  steam,  No.  2-13,  tons  2-08;  sail, 
No.  5*07,  tons  4*80.  Period  1898-1902  :  steam, 
No.  1*90,  tons  i*86;  sail,  No.  4'93,  tons  4-60.  Period 
1903:  steam,  No.  i-84,  tons  1*76;  sail,  No.  4*89, 
tons  4-66.  Strandings  and  casualties,  comprised 
under  the  term  "  wrecked,"  are  much  the  most 
prolific  cause  of  disaster.  To  such  casualties  are 
attributable  36*8  per  cent,  of  the  losses  of  steamers, 
and  43  per  cent,  of  the  losses  of  sailing  vessels.  The 
next  most  common  termination  of  a  vessel's  career 
is  by  condemnation  and  breaking  up,  27*3  per  cent, 
of  the  steamers,  and  about  23-7  of  the  sailing  vessels 
removed  from  the  merchant  fleet  of  the  world  being 
accounted  for  in  this  manner.  Of  the  remaining 
causes  of  loss,  collision  is  the  most  general  for  steamers, 
I3"8  per  cent.,  while,  for  sailing  vessels,  cases  of 
abandonment  at  sea  come  next  in  order  of  frequency 
8 "9  per  cent.  Cases  of  abandoned,  foundered,  and 
missing  vessels  are  frequently  more  or  less  similar  in 
the  circumstances  of  loss.  Collectively  they  comprehend 
1 8 "4  per  cent,  of  the  steamers  and  25*5  per  cent,  of  the 
sailing  vessels  remove!  from  the  mercantile  marine 
during  1903. 

Comparative  Wastes. 

The  return  compiled  by  Lloyd's  Register  enables  a 
comparison  to  be  made  between  the  percentages  of 
loss  suffered  by  each  of  the  principal  merchant  navies 
in  the  world.  Great  as  the  absolute  annual  loss  of 
vessels  belonging'to  the  United  Kingdonr  seems,  it  forms 
a  very  moderate  percentage  of  the  mercantile  marine 
of  the  country,  and  compares  favourably  with  the 
losses  sustained  by  other  leading  maritime  countries. 
The  merchant  navies  which  exceed  a  total  of  1,000,000 
tons  are  those  of  the  United  Kingdom,  the  British 
Colonies,     the    United    States    of    America,     France 
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Germany,  Italy,  and  Norway.  Of  these  countries  the 
United  Kingdom  shows  the  smallest  percentage  of 
loss,  viz.,  1*69  of  the  vessels  owned  ;  Germany  follows 
with  2*05  per  cent.,  and  Norway  is  the  highest  with 
5 '64  per  cent.  As  regards  steamers,  both  the  per- 
centage for  the  United  Kingdom  and  for  the  other 
six  countries  together  stand  at  1-45.  For  sailing 
vessels,  the  percentage  of  loss  for  the  United  Kingdom 
is  2-84,  and  4*60  for  the  other  six  countries.  The 
average  yearly  loss  during  the  last  five  years  of  vessels 
owned  in  the  United  Kingdom,  has  been  175  per  cent., 
as  compared  with  3-40  per  cent,  of  vessels  owned  by 
the  other  six  countries  together.  These  percentages 
are  for  vessels  actually  lost,  and  exclude  all  cases  of 
breaking  up,  condemnation,  etc.,  not  known  to  be 
consequent  upon  casualty  or  stress  of  weather. 
Steamers  have  a  much  greater  immunity  from  disaster 
than  sailing  vessels.  During  1903  the  losses  of 
steamers  belonging  to  the  chief  maritime  countries  of 
Europe,  to  the  British  Colonies,  and  to  the  United 
States  of  America,  amount  only  to  1*36  per  cent,  of 
the  number  owned,  while  the  losses  of  sailing  vessels 
reach  4*46  per  cent.  As  regards  vessels  owned  in  the 
United  Kingdom,  the  number  of  casualties  comprised 
in  these  classes  in  the  return,  viz.  29,  is  the  lowest 
recorded  during  the  13  years  of  the  records. 

Another  Turbine. 

In  a  recent  number  we  referred  to  the  introduction 
of  the  turbine  into  the  Indian  coasting  trade.  A 
second  turbine  steamer  for  the  British  India  Company 
has  since  been  launched  by  Messrs.  William  Denny 
and  Brothers,  Dumbarton,  viz.,  the  turbine  steamer 
Linga.  She  is  the  second  of  four  turbine  vessels 
built  for  the  British  India  Steam  Navigation  Company's 
special  trade.  The  principal  dimensions  of  the  vessel 
are:  length,  275ft.;  breadth,  44ft.;  depth,  25ft. 
8  in.  She  is  of  the  poop,  bridge,  and  forecastle  type, 
having  accommodation  for  first-class  passengers  in 
the  bridge,  for  second-class  in  the  poop,  and  for  crew 
in  the  forecastle.  The  main  deck  is  arranged  for  the 
carrying  of  native  passengers,  for  whose  comfort  and 
convenience  every  arrangement  has  been  made.  All 
the  passenger  accommodation  is  ventilated  by  means 
of*  electric  fans  in  addition  to  natural  ventilation,  so 
that  an  ample  current  of  air  will  be  provided  under 
all  conditions.  The  turbines  are  supplied  by  the 
Parsons'  Marine  Steam  Turbine  Company,  while  the 
boilers  and  the  remainder  of  the  propelling  machinery 
are  supplied  by  Messrs  Denny  and  Co.,  of  Dumbarton. 


German  Shipbuilding. 

The  keel  of  the  first  leviathan  intermediate  steamer 
has  been  laid  in  Germany  for  the  Hamburg-American 
Line,  a  sister  ship  to  one  now  being  constructed  by 
Harland  and  Wolff,  at  Belfast.  With  a  length  of 
676  ft.  between  perpendiculars,  a  beam  of  77  ft. 
and  a  depth  moulded  of  54  ft.  the  vessel  when  loaded 
to  a  draught  of  33  ft.  will  have  a  displacement  of 
35, 000  tons.  She  will  carry  a  great  population  and  a 
very  large  cargo.  Her  engines  will  develop  17,000  i.h.p,, 
calculated  to  give  a  speed  of  17  knots.  Eight  main 
double-ended  boilers  will  be  worked  on  the  Howden 
forced-draught  system,  as  in  all  the  Hamburg- 
American  steamers.  The  builders  are  the  Vulcan 
Company  of  Stettin,  who  have  constructed  all  the 
high-speed  Atlantic  liners  for  German  lines.  The 
Lahn,  the  last  mail  steamer  built  at  Fairfield  for  the 
North  German  Lloyd,  was  followed  by  the  Spree  and  the 
Havel,  the  first  high-speed  ships  built  in  Germany. 
Since  then  the  German  firm  have  built  the  Kaiser 
Wilhelm  der  Grosse,  the  Dentsr.hland,  the  Kronprinz  t 
and  the  Kaiser  Wilhelm  II.  British  builders  will 
probably  lose  the  orders  for  those  large  intermediate 
vessels. 

Boilers  and  Warships. 

In  the  three  new  cruisers  to  be  built  in  the  Dock- 
yards, the  feature  of  the  machinery  is  the  adoption  of 
water-tube  boilers  for  the  complete  installation.  This 
is  a  reversion  to  the  practice  in  use  when  the  Boiler 
Committee  was  appointed.  The  power  to  be  developed 
for  driving  the  ship  at  full  speed  is  27,000  i.h.p. 
Babcock  and  Wilcox  boilers  will  number  25,  have 
73,000  sq.  ft.  of  heating  surface  and  1,950  sq.  ft.  of 
grate  area ;  while  the  Yarrow  boilers  will  number 
26,  and  have  a  collective  heating  surface  of  81,000 
sq.  ft.  and  a  grate  area  of  1,350  sq.  ft.  The  Yarrow 
boilers  are,  therefore,  to  develop  20  h.p.  per  sq. 
ft.  of  grate  as  compared  with  14  h.p.  in  the  case 
of  the  Babcock  and  Wilcox  boilers.  In  the  Yarrow 
boilers,  however,  the  heating  surface  is  much  greater, 
there  being  an  allowance  of  3  sq.  ft.  per  i.h.p.,  to  be 
developed,  as  compared  with  27  sq.  ft.  in  the  other 
case.  This  difference  is  due  to  the  design  of  the 
boiler  and  to  the  result  of  experiments  which  estab- 
lished the  fact  that  greater  efficiency  is  obtained  by 
minimising  the  grate  area  in  relation  to  the  heating 
surface.  The  weight  of  the  Yarrow  installation  is 
20  tons  less  than  with  the  other  type,  the  ratio  being 
it '2  i.h.p.  per  ton  of  all  machinery. 
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Meeting  of  the  Iron  and  Steel  Institute  at  New  YorL 


T  the  New  York  meeting  of  the 

Iron   and  Steel  Institute  on 

Wednesday,     a     number    of 

interesting  papers  were  read 

by  metallurgists  well   known 

on  both  sides  of  the  Atlantic. 

Mr.  Andrew  Carnegie  presided  over  a  large 

gathering,    and   an   excellent   programme   was 

carried  out. 

Abstracts  of  some  of  the  papers  contributed 
at  this  meeting  will  be  found  below. 

PRIMITIVE     SMELTING     WORKS. 

What  may  fairly  be  described  as  a  picturesque 
paper  on  "A  West  African  Smelting  House,"  was  pre- 
sented by  Mr.  C.  V.  Bellamy,  M.Inst.  C.E.,  M.I.  Mech.  E-, 
F.G.S.,  Director  of  Public  Works,  Lagos,  and  to  this 
was  annexed  an  appendix  containing  analyses  of  the 
specimens  described  by  Mr.  F.  W.  Harbord,  Assoc. 
R.S.M.,  F.I.C.  As  the  author  remarks  in  his  paper,  "  it 
is  seldom  that  smelting  works,  conducted  after  the  crude 
manner  of  the  ancients,  are  met  with  ;  and  it  is  difficult 
to  realise  that  such  places  can  still  have  an  existence 
in  a  part  of  the  world  which  is  within  twenty  days  of 
the  great  manufacturing  centres  of  Europe."  The 
members  had  an  opportunity  of  hearing  all  about 
smelting  under  extraordinary  rather  than  progressive 
conditions.  Although  the  smelting  works  described 
are  situated  within  one  short  day's  march  of  Oyo,  the 
capital  of  the  Yoruba  country  and  the  seat  of  the  Alaffin 
or  king  of  that  nation,  it  is  only  recently  that  they  have 
been  visited  by  a  white  man,  for  the  first  time,  in  the 
person  of  the  Rev.  Mr.  Pinnock,  the  representative  at 
Oyo  of  the  Baptist  Missions.  It  is  to  this  gentleman 
that  the  author  was  indebted  for  the  information  which 
led  him  to  visit  the  place  in  the  company  of  Mr.  J.  E. 
Stone,  of  the  Public  Works  Department,  Lagos. 

Transporting  his  hearers  in  imagination  to  a  small 
village  in  the  hinterland  of  Lagos,  Mr.  Bellamy  shows 
that  the  inhabitants  have  been  engaged  in  the  extraction 
of  iron  for  generations  past,  and  that  the  methods  em 
ployed  are  probably  the  same  as  those  practised  by  the 
earliest  workers  in  this  metal.  There  is  no  suspicion 
throughout  the  whole  of  this  small  community  of  any 
modern  improvements,  and  there  is  nothing  to  suggest  in 


the  character  of  their  implements  or  appliances  that 
they  have  been  in  any  way  influenced  by  suggestions 
from  the  outer  world.  With  the  aid  of  photo,  illustrations 
and  diagrams  a  full  explanation  is  given  of  these  processes 
followed.  The  cupolas  employed  are  built  entirely 
of  clay  in  mass,  and  each  occupies  a  circular  space,  whose 
diameter  is  from  7  to  -j\  ft.  The  interior  of  the  cupola 
measures  in  its  greatest  diameter  about  2  ft.  6  in.,  at  a 
height  which  corresponds  to  the  floor  level  outside 
and  the  floor  or  bottom  of  the  furnace,  which  is  rounded, 
is  about  2  ft.  below  this  point.  The  height  of  the  furnace 
is  about  5  ft.,  and  the  space  is  of  an  elongated  egg- 
shape  in  section  ;  the  surface  is  rendered  smooth  with 
clay.  The  process  of  smelting  occupies  a  period  of 
about  thirty-six  hours.  A  cupola  is  charged  about  day- 
light of  one  day,  and  is  drawn  off  shortly  after  sunset 
of  the  following  day. 

The  weight  of  each  pig  of  smelted  metal  as  the  yield 
of  each  operation  would  be,  as  near  as  one  could  judge, 
between  70  and  80  lb.  Taking  the  average  yield  at 
say,  75  lb.,  the  ratio  of  metal  to  crude  ore  is  as  75  :  162 
=  46  per  cent.  That  is  to  say,  that  for  every  100  lb. 
of  ore  thrown  into  the  cupola  46  lb.  of  metal  are  pro- 
duced. The  remaining  54  per  cent,  of  ore  comes 
away  in  clinker  from  which  the  necessary  flux  for  sub- 
sequent smeltings  is  selected,  and  the  residue  thrown 
to  spoil. 

Probably  the  most  remarka"ble  feature  in  the  whole 
of  the  process  is  this  use  of  selected  clinker  for  a  flux. 
This  may  throw  light  upon  what  is  now  subsequently  a 
matter  of  doubt — namely,  the  medium  employed  by 
the  ancients  in  their  smelting  operations. 

HIGH-SPEED     TOOL     STEEL. 

An  able  paper  on  "  The  Development  and  Use  of 
High-speed  Tool  Steel "  was  presented  by  Mr.  J.  M.  Gled- 
hill,  who  recently  gave  the  readers  of  Page's  Magazine 
a  resume  of  the  progress  made  in  this  important  field. 
Mr.  Gledhill  refers  at  the  close  of  his  paper  to  the  com- 
plete revolution  in  the  design  of  machine  tools  which  has 
been  rendered  necessary  in  order  to  cope  with  the  extra- 
ordinary increased  cutting  powers  of  the  latest  rapid 
cutting  steels.  It  is  impossible  that  the  design  of  machine 
tools  can  remain  on  the  old  lines,  since  the  difference 
between  them  and  the  cutting  powers  of  the  steel  is  so 
abnormal,  and  a  sphere  of  immense  area  for  the  re- 
designing of  machine  tools  is  opened  out  to  the  ingenuity 
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of  the  world's  engineers.  That  much  has  been  already 
done  is  admitted,  but  the  work  is  naturally  of 
such  a  nature  that  only  time  and  experience  will 
accomplish,  gradually  enabling  as  near  as  possible 
the  relative  powers  of  the  steel  and  machines  to  be 
equated.  The  powers  of  the  cutting  steel  and  the 
the  machine  should  be  as  nearly  reciprocal  as  possible, 
for,  given  those  conditions,  manufactaurers  place  them- 
selves in  the  most  favourable  position  for  the  rapid  and 
economical  turn  out  of  their  products,  and  for  best 
meeting  their  rivals  in  the  open  field  of  competition. 
Lastly,  nothing  approaching  finality  must  be  admitted 
by  the  steel-maker. 

ACID     OPEN-HEARTH     MANIPULATION. 

Details  of  further  experiments  on  the  above  were 
presented  by  Mr.  Andrew  McWilliam,  Assoc.  R.S.M., 
Lecturer  ^Metallurgy  at  University  College,  Sheffield, 
and  Mr.  William  H.  Hatfield,  Mappin  Medallist,  and 
Metallurgist  to  Messrs.  John  Crowley  and  Co.,  of 
Meadow  Hall  Iron  and"  Steel  Works,  Sheffield.  In  their 
introduction    the   authors   say  : — 

"  At  the  1902  May  meeting  of  the  Iron  and  Steel 
Institute    the   authors    presented    a    paper    on    "The 
Elimination  of  Silicon    in    the     Acid     Open- Hearth, 
wherein  they  recorded  a  few  typical  examples  of  certain 
Siemens   charges  out  of  a  very  large  number  specially 
watched  for  the  purposes  of  that  research.     The  main 
deductions  drawn  from    those   experiments  have  been 
accepted  in  all  the  intelligent  criticism  during  or  after 
the   discussion   on    the  paper.     One  opinion,  however, 
was  rigidly  held'  by  all  who  mentioned   the    matter, 
with   the  single  exception,  perhaps,  of  Mr.  Lange,  and 
that   was   the  necessity   for   the   attainment   and   the 
maintenance   of   an   abnormally    high   temperature  in 
order  that   the  percentage  of  silicon   in   the  metallic 
bath  might  increase,  or  that  an  unusually  large  pro- 
portion of  silicon  might  be  retained  in  the  metal.     The 
original  decision  was  arrived  at  on  the  results  of  scores 
of  trials,  and  has  since  been  the  subject  of  frequent 
experiment.     The    authors    still    retain    their    opinion 
that   although   naturally   a   higher     temperature    will 
accelerate  the   (probable)   action  between   the  carbon 
of  the  steel  and  the  excess  silica  of  the  slag,  they  then 
fairly   proved,    and    have    now  abundantly  confirmed 
the   fact,    that   around  the  temperatures  occurring  in 
Siemens  steel-making  practice  the  chemical  composition 
of  the  slag,  particularly  with  regard   to  its  acidity,  is 
the  factor  which  determines  whether   the  percentage 
of  silicon  in  the  molten  steel  shall  increase  or  decrease. 

COMPARISON     OF     ANALYTICAL      METHODS. 

It  is  a  well-known^ fact j£th at  the  results  of  different 
analysts,  when  operating  on  the  same  identical  sample 


of  steel  or  iron,  are  far  from  concordant,  and  it  not 
unfrequently  happens  that  great  annoyance  and 
trouble  in  the  commercial  community  are  occasioned 
by  these  discrepancies. 

Attempts  have  been  made  at  various  times  to 
investigate  the  causes  of  such  differences  and  to  obtain 
more  reliable  methods  of  analysis.  At  the  autumn 
meeting  of  the  Iron  and  Steel  Institute  held  in  Glasgow 
in  1901,  a  paper  read  by  Mr.  Axel  Wahlberg,  of  Stock- 
holm, on  the  variations  of  carbon  and  phosphorus 
in  steel  billets,  called  attention  to  a  striking  lack 
of  uniformity  in  the  results  obtained  by  different 
analysts  for  identical  samples  of  steel,  and  Mr.  Wahl- 
berg suggested  that  the  Iron  and  Steel  Institute  should 
recognise  a  standard  analytical  method. 

In  the  course  of  the  subsequent  discussion  it  was 
suggested  by  Mr.  J.  E.  Stead  that  on  account  of 
the  differences  in  the  results  there  seemed  to  be  some 
necessity  for  further  research,  and  proposed  that  the 
same  analytical  authorities  should  be  constituted  as  a 
committee  who  should  make  further  investigations, 
exchange  their  methods  of  analysis,  and  endeavour, 
if  possible,  to  find  out  which  was  the  best  and  most 
reliable. 

The  proposal  was  adopted,  and  the  committee  was 
formed,  consisting  of  the  proposer  of  the  resolution, 
together  with  Baron  Jiiptner  von  Jonstorff  and  Mr. 
Dillner  as  members.  Subsequently  Mr.  Andrew  A. 
Blair,  representing  America,  was  also  appointed  a 
member  of  the  same  body.  These  gentlemen  now 
presented  independent  reports  based  upon  further 
investigation.  Each  analyst  had  been  supplied  with 
homoeeneous  samples  of  borings  taken  from  the  lower 
ends  of'ingots  containing  respectiveliy  about  o*i  per 
cent.,  0*5  per  cent.,  i*o  per  cent.,  and  1*5  per  cent,  of 
carbon.  Each  member' of  the  committee  was  asked  to 
test  his  samples  by  his  own  approved  method,  and  also 
by  the  methods  employed  by  therother  analysts. 
I  The' table" on  the  following  page  gives  the  averages 
of  the  results  obtained  by  working  with   the  methods 

approved  by  each   analyst. 

It'is  pointed  out  that  Baron  H.  von  Jiiptner  has"not 
tested  the  samples  by"  the  method  he  handed   to  the 

committee,pand  does  not  give  any  opinion  as  to  what 

method  he  considers  best. 

Neither  Baron  H.  von   Tiiptner  nor  Mr.  Blair  have 

employed  ther  direct  dry  combustion  process. 

On"comparing  the  above  results  it  will  be  seen  that 

the  greater  part  of  the  determinations  agree  closely, 

but  there  are  exceptions  to  this  rule. 

With  regard  to  the  methods  for  the  determination 

of  carbon,  Mr.   Dillner  and  Mr."  Stead  both  agree   in 

strongly    recommending    the    two    direct    combustion 
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Table  V. — Averages  by  Methods  Approved  by  Each 
Analyst. 

Carbon  Determinations. 


H.  971. 

M.  76. 

H-  739- 

L  422. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Dillner 

II-46 

(i-45 

I-02 

101 

0-45 
044 

O  IO 
O'lO 

Jiiptner  ... 

fal'57 

J  &i'52 
Ki'439 

W1.450 

I- 105 
1-071 
1-046 
ro68. 

C-459 

0-439 
0-424 

0-459 

OT41 

0  -0936 

0-140 
OT42 

Blair        

^•415 

i  1-412 

1-040 
1038 

0-434 
0-432 

0-098 
OO97 

Stead       

i  I-44 
(140 

1-035 
ro2o 

0-420 
0-420 

OIO 
0-096    ! 

Phosphorus  Determinations. 


Dillner 

0-0225 

00225 

0-0230 

O-030 

Jiiptner   ... 

0-0305 

00320 

00275 

0-027 

Blair       

00190 

0-0180 

0-0220 

O-026 

Stead       ... 

0-0230 

0-0245 

00245 

OO295 

processes.  It  will,  however,  be  noticed  that  excepting 
in  high-carbon  steel  the  results  obtained  by  the  cupric 
chloride  indirect  method  agree  very  closely  with  those 
obtained  by  the  direct  processes. 

Theoretically  the  wet  and  dry  combustion  pro- 
cesses should  give  the  most  trustworthy  results. 

With  regard  to  the  phosphorus  determinations, 
the  results  are  again  somewhat  variable. 

Mr.  Blair's  results  are  generally  lower  than  those 
obtained  by  the  other  analysts.  The  results  of  Messrs. 
Dillner  and  Stead  agree  throughout  very  closely, 
whereas  those  obtained  by  Baron  H.  von  Jiiptner 
are,  with  one  exception,  higher  than  the  others.  Theo- 
retically there  is  no  reason  why  they  should  not  agree. 
They  were  all  obtained  by  the  molybdate  process, 
Mr.  Blair  having  determined  the  molybdenum  pre- 
cipitated volumetrically,  whilst  Baron  H.  von  Jiiptner 
adopted  a  method  which  slightly  differs  from  that 
of  Messrs.  Dillner  and  Stead  in  the  system  of  weighing. 

The  committee  are  continuing  their  investigations, 
and  are  endeavouring  to  ascertain  whether  or  not 
hydrocarbon  gases  do  escape  when  steel  is  dissolved 
in  cupric  potassium  chloride,  and  the  reasons  for  the 
discrepancies  shown  above,  the  results  of  which  will 
be  presented  on  some  future  occasion. 

If  one  of  the  numerous  engines  acting  intermittently, 
and  employed  in  industrial  operations,  particularly  at 
steel  works   or  at  mines,  be  carefully  watched  during 


working,  it  is  difficult  to  avoid  being  struck  by  the 
enormous  volumes  of  steam  which  such  engines 
discharge,    with  total  loss,   into  the  atmosphere. 

Certain  peculiarities,  inherent  to  the  method  by 
which  such  engines  work,  render  the  condensation 
of  this  waste  steam  a  matter  of  difficulty,  or  minimise 
the  advantages  to  be  derived  therefrom,  hence  in 
many  of  them  it  is  allowed  to  escape  freely.  On  the 
other  hand,  it  is  often  impossible,  for  similar  reasons, 
to  adapt  to  these  machines  the  many  improvements 
which  have  been  applied  to  other  steam  engines  of 
the  piston  type  ;  multiple  expansion,  the  use  of  super- 
heated steam,  etc. 

The  result  is  that  the  steam  consumption  of  such 
engines  is  relatively  very  high.  Thus  it  is  particularly 
noticeable  in  steelworks,  where,  without  counting  the 
numerous  secondary  machines  which  discharge  free 
steam,  the  reversing  engines  in  the  rolling-mills  alone 
will  discharge  steam  into  the  atmosphere,  absolutely 
uselessly,  to  the  extent  of  35,000  to  45,000  lb.  of 
steam  per  hour. 

Now,  if  the  difference  between  the  pressure,  at  the 
moment  of  escape,  and  that  of  a  vacuum  in  a  condenser, 
corresponding  to  26-5  in.  of  mercury,  be  taken  into 
consideration,  this  quantity  of  steam  would  be  capable 
of  developing,  in  theory,  1,700  to  2,200  h.p.  Herein 
lies,  therefore,  a  highly  important  source  of  energy^ 
the  recovery  of  which  presents  the  greatest  interest 
to  modern  industry,  which  seeks  by  every  means  to 
develop  motive  power  under  conditions  of  economy, 
both  to  reduce  the  cost  of  production  and  to  with- 
stand competition. 

Mr.  Rateau,  Professor  at  the  Ecole  des  Mines, 
Paris,  has  specially  devoted  himself  to  the  interesting 
problem  of  the  utilisation  of  exhaust  steam,  and  has 
obtained  highly  remarkable  results  by  means  of  the 
regenerative  steam  accumulator  which  he  has 
devised,  in  combination  with  low-pressure  turbines, 
which  can  be  coupled  directly  to  dynamo  machines, 
pumps  or  centrifugal  fans. 


THE  NATURE  AND  FUNCTIONS  OF  THE  REGENERA. 
TIVE  STEAM  ACCUMULATOR. 

The    "  primary   machine  "*    discharges   its   exhaust 

steam  intermittently  ;    on  the  other  hand,  the  turbine 

requires  a  regular  supply  of  steam  to  feed  it.      The 

regenerative  steam  accumulator  serves  to  effect   this 

regulation  of  the  steam  supply. 

The   principle   upon   which   the   machine     is   [based 
involves  considerations  as  to  the  properties  possessed 

*  By  "  primary  machine  "  is  meant  the  source  from 
which  the  accumulator  derives  its  power. 
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by  saturated  steam  and  saturated  liquids  respectively, 
and  of  the  heat  exchanges  which  take  place  between 
the  steam  and  the  water,  either  directly  or  through 
the  medium  of  metallic  partitions.  Under  any 
determined  conditions  of  pressure  and  temperaturo 
these  two  fluids — saturated  steam  on  the  one  hand, 
and  steam-saturated  water  on  the  other — composed 
as  they  are  of  similar  molecules,  preserve  a  reciprocal 
condition  of  equilibrium,   such  that  any  variation  in 
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COMPOUND    ACCUMULATOR. 


the  total  heat  of  the  system,  which  may  result  from 
a  disturbance  of  this  equilibrium,  determines  the 
transformation  of  either  form  of  fluid  into  the  other 
form,  with  a  corresponding  absorption  of  heat  in  the 
one  case  or  liberation  of  heat  in  the  other.  Given 
this  property,  it  follows  that  if  the  steam  which  is 
escaping  intermittently  be  conducted  into  a  receiver 
containing  cast  iron  and  water,  the  cast  iron  will 
absorb  heat  and  occasion,  upon  its  surface,  the 
condensation  of  a  certain 
quantity  of  steam,  which 
remains  in  the  state  of  saturated 
water.  Owing  to  this  conden- 
sation, the  steam  accumulates 
whenever  an  abundant  supply 
arrives  in  the  accumulator,  and 
thus  causes  a  slight  elevation 
both  of  temperature  and  of 
pressure  within  the  apparatus. 
When  the  supply  of  exhaust 
steam  from  the  engine  falls  off 
or  ceases,  the  steady  call  for 
steam  for  the  turbine  reduces 
the  pressure,  and  so  determines 
the  condition  of  dis-equilibrium, 
the  necessity  for  which  has 
already  been  explained.  The 
latent  heat  of  the  steam,  held 
in  reserve  by  the  cast  iron  and 
the  water,  serves  to  vaporise 
anew  a  certain  weight  of 
water,  and  the  steam  is  thus 
regenerated  in  the  form  of  a 
constant  supply.  These  ex- 
changes take  place  with  extreme 
rapidity,  and  the  variations 
of  temperature  and  pressure 
required  for  the  condensation 
and  regeneration  of  the  steam 
in  the  interior  of  the  accumulator 
correspond  with  these  slight 
fluctuations  which  can  be 
perfectly  controlled  by  a  careful 
adjustment  of  the  materials 
contained  in  the  apparatus  and 
by  regulating  the  escape  valves. 
This  is,  in  principle,  the 
function  of  the  Rateau  re- 
generative accumulator.  Its 
action  can  best  be  compared 
with  that  of  the  fly-wheel  of 
an  engine.  It  plays  the  same 
part    as  a  reserve  for   heat ;      it 
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is,  in  fact,  a  true  fly-wheel,  for  heat.  The 
solid  materials  contained  in  the  apparatus 
only  serve,  as  we  have  seen,  to  facilitate  the 
heat  exchanges  between  the  water  and  the  steam. 
If,  therefore,  it  were  possible  to  determine  these 
exchanges  without  using  cast  iron,  a  system  at  once 
more  economical  and  of  simpler  construction  would 
be  realised.  It  will  be  seen  presently  that  Mr. 
Rateau  has  attained  this  object  by  means  of  his 
water  accumulator. 

In  practice  the  regenerative  steam  accumulator 
consists  of  a  cylindrical  vessel  of  sheet  metal  enclosing 
either  a  series  of  cast-iron   trays  or  water  only. 

COMPOUND     ACCUMULATOR     WITH     CAST-IRON 
TRAYS     AND     WATER. 

This  was  the  first  type  studied  by  Mr.  Rateau, 
and  the  apparatus  has  already  received  the  sanction 
of  usage,  an  accumulator  of  this  construction  having 
been  in  actual  operation  at  the  Bruay  Collieries,  in 
the  Pas-de-Calais,    since  August,   1902. 

The  compound  accumulator  consists  of  one  or 
more  cylindrical  drums,  disposed  either  horizontally 
or  vertically,  and  enclosing  a  succession  of  cast-iron 
rays  filled  with  water  (fig.  1).  The  steam  enters 
at  D,  and  is  distributed  over  the  trays  by  the  central 
passage  F ;  the  regularly  maintained  current  of 
steam  passes  out  at  E.  The  drums  are  surrounded 
by  a  heat  dissipator  . 

SIMPLE     WATER     ACCUMULATOR. 

In  this  apparatus  the  heat  fly-wheel  consists  simply 
of  a  mass  of  water.  The  economy  in  the  cost  of  in- 
stallation is  highly  important,  as  water  costs  nothing. 
This  liquid  is,   however,   a  bad  conductor  ;    it  would 


appear  difficult  to  impart  to  it  rapidly  the  large 
amount  of  heat  corresponding  with  the  latent  heat 
of  the  steam  to  be  condensed.  Mr.  Rateau  has  over- 
come this  difficulty  by  occasioning,  in  the  very  centre 
of  the  liquid,  energetic  circulation,  so  as  to  increase 
the  amount  of  contact  taking  place  between  the 
steam  and  the  molecules  of  water. 

The  accumulator  (fig.  2),  consists  of  one  or  more 
horizontal  cylindrical  bodies  composed  of  boiler 
plating,  in  the  interior  of  which  are  arranged  a  number 
of  tubes,  A,  of  elliptical  section,  which  traverse  the 
cylinder  from  end  to  end,  leaving  between  them  the 
intertubular  spaces  B. 

The  steam  enters  the  tubes  A,  and  escapes  violently 
into  the  spaces  B,  through  a  number  of  minute  orifices 
driven  in  the  sides  of  the  tubes,  The  circulation 
of  the  water  takes  place  in  the  direction  of  the  arrows  ; 
the  plates  C,  placed  above  the  intertubular  spaces  B^ 
interrupt  the  flow  of  the  water,  and  prevents  it  being 
projected  upwards.  This  flow  of  steam  gives  an 
extreme  degree  of  emulsification  to  the  water,  which 
becomes  steam-saturated.  When  the  source  of 
supply  is  stopped,  the  water  liberates  the  latent 
heat  it  has  absorbed,  and  the  steam  escapes  in  a 
steady  stream  ;  at  the  same  time  the  regular  demand 
of  the  low-pressure  motor,  which  utilises  this  steady 
supply,  reduced  the  pressure  within  the  accumulator, 
and  the  steam  still  retained  in  the  inner  tubes 
continues  to  escape  through  the  orifices,  which  confers 
on  the  liquid  a  degree  of  circulatory  motion  that 
facilitates  the  liberation  of  the  steam. 
It  has  been  clearly  shown  by  Mr.  Rat  - 
eau's  experiments  that  the  whole  of 
the  water  contained  in  the  accumulator 
participates  in  the  regenerative  action. 


FIG.   2.       LONGITUDINAL   AND    TRANSVERSE   SECTION'S   OF   THE   WATER   ACCUMULATOR. 
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FIG. 


TRANSVERSE    SECTION    OF    THE    "SCRAP-IRON  "    ACCUMULATOR. 


exhaust  steam  ;  on  the  contrary, 
it  serves  to  regulate  the  working 
of  the  boilers.  At  the  same 
time,  this  steam  is  not  utilised 
at  its  initial  pressure,  nor  does 
it  produce,  in  the  secondary 
motor,  the  full  effect  which  it  is 
capable  of  developing.  It  will 
be  seen  later  on  how  this  dis- 
advantage has  been  completely 
overcome.  The  accumulators 
are  furnished,  in  addition  to 
the  two  accessories,  with  a 
steam  stop  -  valve,  a  water 
stop-valve,  and  an  automatic 
blow-off  valve. 


Besides  these  two  fundamental  types  of  accumulators, 
there  exists  a  third,  which  can  be  utilised  under  certain 
special  circumstances.  It  is  shown  in  fig.  3,  which 
represents  the  "  scrap-iron "  accumulator,  Any 
cylindrical  vessel,  e.g.,  an  old  boiler  shell,  can  be 
utilised,  and  filled  with  old  iron,  scrap,  old  rails,  etc. 
The  advantage  derived  from  the  heat  fly-wheel  action 
of  the  water  contanied  in  the  tubes  of  the  compound 
accumulator,  is  not  obtainable  by  this  apparatus, 
but  if  the  necessary  materials  are  at  hand,  a  cheap 
accumulator  is  obtained  in  this  manner. 

The  system  has  already  been  put  into  operation  at 
the  Reunion  Collieries  of  the  Madrid-Saragossa- 
Alicante  Railway  Company  in  Spain. 

ACCESSORY     APPLIANCES     OF    THE     ACCUMULATOR. 

The  installation  of  an  accumulator  entails  the 
provision  of  a  certain  number  of  accessory  appliances 
amongst  which  may  be  mentioned  the  open-air  escape, 
valve.  This  valve  allows  of  the  free  discharge, 
either  into  the  atmosphere  or  into  a  condenser,  of 
the  exhaust  steam  from  the  source  of  supply,  when 
this  is  not  required  by  the  low-pressure  machine, 
either  because  the  latter  is  working  at  slow  speed, 
or  because  it  is  stopped  altogether.  For  this  purpose 
a  double-seated  valve  is  employed,  in  order  to  secure 
a  large  area  of  escapement  with  low  leverage.  The 
pressure  of  the  steam  is  counterbalanced  by  a  spring 
which  acts  directly  upon  the  valve,  and  as  this  spring 
can  be  tightened  at  will,  it  is  possible  to  regulate 
the  pressure  necessary  for  the  escapement  as  required 
An  automatic  supply  valve  is  also  furnished,  so  that 
when  the  demand  for  steam  exceeds  the  supply 
available  from  the  engine,  it  allows  of  the  direct 
arrival  of  steam  from  the  boilers.  It  may  be  observed 
that  no  inconvenience  arises  on  drawing  off  steam 
from   the   boilers  when    the   engine   ceases  to  furnish 


LOW     PRESSURE     SECONDARY     MACHINE. 

The  steady  current  of  steam  regulated  by  the 
accumulator  goes  to  feed  a  low-pressure  motor.  This 
could,  theoretically,  be  a  piston  machine,  but  the 
steam  pressure  being,  on  admission,  not  far  removed 
from  that  of  the  atmosphere,  such  a  machine  would 
require  cylinders  of  large  dimensions,  in  which  con- 
siderable   condensation    would    take    place,    and    the 
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efficiency  of  such  a  motor  would  be  very  low.  On 
the  other  hand,  a  low-pressure  turbine  yields  its 
greater  efficiency  with  low-pressure  steam.  For  the 
utilisation  of  exhaust  steam  almost  any  turbine  would 
be  adaptable,  but  Mr.  Rateau  has  studied  the  type 
more  especially  adapted  to  work  with  a  supply  of 
low-pressure   steam. 

(To  bs  continued.) 
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THE    INSTITUTION    OF 
MECHANICAL    ENGINEERS. 

At  the  first  monthly  general  meeting  of  the  session 
held  on  Friday  last,  there  was  read  and  discussed  a 
paper  by  Mr.  R.  M.  Neilson,  on  "  The  Possibilities  of 
Gas  Turbines." 

The  author  refers  to  the  .  prophecy  made  that 
turbines  actuated  by  hot  gases,  other  than  steam, 
will  eventually  come  to  the  front  as  prime  movers. 
The  idea  is  not  new,  but  on  applying  it  there  are 
considerable  difficulties  to  be  encountered,  and  the 
object  of  experimenters  should  be,  not  so  much  to 
get  the  maximum  and  minimum  temperatures  as  high 
and  low  as  possible,  but  to  get  the  mean  temperature 
at  which  heat  is  given  and  withdrawn  from  the  gas 
as  high  and  low  as  possible,  and  the  lower  temperature 
is  the  more  important.  Gas  turbines  the  author 
groups  under  four  cycles  and  gives  examples  of  the 
working  under  these  different  heads.  His  conclusion 
is  that  if  small  gas  turbines  could  be  sold  at  a  low 
price  and  if  they  required  little  attention  and  do 
not  get  out  of  order,  they  might  be  in  great  demand, 
even  although  the  gas  consumption  per  b.h.p.  hour 
was  high.  A  user  will  put  up  with  this  rather  than 
employ  a  power  plant  which  has  a  higher  initial  cost, 
or  which  requires  more  attention,  or  is  more  incon- 
venient. With  the  average  user  of  a  small  engine, 
producing  say  100  b.h.p.  hours  per  week,  a  reduction 
of  ^10  in  the  initial  cost  is  of  more  consequence  than  a 
reduction  of  2  cubic  feet  per  b.h.p.  hour  in  gas  con- 
sumption. The  same  user  would  no  doubt  be  quite 
willing  to  allow  an  additional  5  cubit  feet  of 
gas  per  b.h.p.  hour  if  he  were  saved  trouble  and 
anxiety  and  small  expenses  in  the  working  of 
the  engine. 

To  produce  a  gas  turbine  cheaply  it  would  seem 
necessary  to  entirely  avoid  reciprocating  parts  and  to 
be  content  with  a  low  compression.  It  might  be 
advisable  in  certain  cases  to  reduce  the  compression 
at  the  expense  of  efficiency.  A  rotary  pump  could 
undertake  the  compression.  In  many  cases  the 
vibration  of  a  reciprocating  engine  is  extremely 
objectionable  ;  and  a  motor  that  ran  with  practically 
no  vibration  would  be  popular  even  at  a  higher  initial 
cost  and  more  consumption  of  fuel.  If  a  satisfactory 
turbine    were    obtainable,    there    is    no    doubt     that 


motor-car  builders  would  eagerly  buy  it  and  instat 
it  on  their  motor-cars. 

One  might  mention  many  other  uses  to  which  gas 
turbines  could  advantageously  be  put  if  they  were 
obtainable  as  fairly  efficient  and  reliable  machines. 
In  many  factories  and  engineering  works,  electric 
motors  fed  by  current  from  a  central  station  are  used 
to  drive  individual  machines  or  groups  of  machines  in 
order  to  save  the  losses  and  inconveniences  produced 
by  driving  by  belts  or  ropes.  Gas-engines  (recipro- 
cating) have  been  used  to  a  limited  extent  for  the 
same  purpose  ;  but  the  foundations  required  by  these 
and  the  vibration  caused  by  them  have  prevented 
their  extensive  use.  If  a  gas  turbine  were  obtainable 
which  could  be  set  down  anywhere  like  an  electric 
motor  it  would  serve  splendidly  for  this  purpose,  and  in 
order  to  displace  electric  driving  it  would  only  require 
to  possess  an  efficiency  greater  than  the  efficiency 
of  the  central  station  engines  multiplied  by  the 
efficiencies  of  dynamo,  mains  and  motor.  Suction 
gas-producers  are  coming  into  extensive  use,  and  by 
their  means  gas-engines  can  take  the  place  of  steam- 
engines  in  places  where  they  otherwise  could  not. 
Whatever  objections  there  may  be  to  the  supply 
of  gas  to  gas-engines  from  these  suction  producers, 
these  objections  should  be  less  rather  than  greater 
with  turbines  than  with  reciprocating  engines. 

The  power  of  a  gas  turbine  could  be  effectively 
varied  with  an  insignificant  variation  of  speed  by 
cutting  out  one  or  more  of  the  nozzles  or  admission 
ports  which  admit  the  fluid  to  turbine  buckets, 
or  first  set  of  buckets  when  several  are  employed  in 
series,  the  fluid  being  passed  through  the  acting  ports 
or  nozzles  at  a  uniform  pressure  and  with  a  uniform 
velocity.  The  following  points  dealing  with  the 
losses  in  pneumatic  compression  to  high  pressures 
require,  however,  to  be  determined  by  experiment  : 
(a)  with  reciprocating  compressors  ;  (b)  with  rotary 
compressors  ;  (c)  with  a  combination  of  reciprocating 
and  rotary  compression.  Other  problems  are  the 
expansion  of  hot  gases  in  divergent  nozzles,  and 
radiation  losses  and  transference  of  heat  from  gases  to 
metals,  at  high  temperatures.  It  would  immensely 
aid  the  solving  of  the  gas-turbine  problem  if  experi- 
ments were  made  on  these  points  and  the  results 
published. 

Mr.  Davey,  in  opening-  the  discussion,  said  that  ho 
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had  made  experiments  on  the  lines  sketched  out  by 
Mr.  Neilson,  but  they  had  only  been  on  a  small  scale. 
The  paper  was,  however,  valuable  as  indicating  the 
direction  in  which  the  possibilities  of  the  problem 
lay.  The  first  part  of  the  problem  was  that  of  producing 
in  a  practical  way  the  working  fluid  ;  then  the 
temperature  difficulty  followed,  and  the  mode  of 
application  to  the  turbine  was  the  next  step.  In  his 
laboratory  experiments  he  had  succeeded  in  getting 
fair  work  at  a  low  pressure,  but  he  did  not  use  the 
working  fluids  to  propel  the  turbine,  but  had  taken 
the  working  fluid  into  a  reciprocating  engine.  It 
was  desired  to  know  what  loss  would  be  due  to 
compression,  both  from  reciprocating  and  rotary 
pumps,  and  then  came  the  difficulty  of  using  high 
temperatures  in  the  turbine  itself.  With  regard  to 
the  divergent  nozzle,  there  was  hardly  any  practical 
opinion  on  the  subject. 

Professor  Burstall  said  that  while  gas  turbines 
might  not  be  for  the  present  generation,  no  doubt  they 
would  come.  Perhaps  Mr.  Neilson  was,  however, 
a  little  optimistic.  When  it  was  borne  in  mind  that 
the  gas  turbine  had  to  compress  the  fluid,  to  ignite 
the  fluid,  and  then  to  deal  with  the  fluid,  which  was 
infinitely  more  troublesome  than  steam,  the  difficulties 
were  clearly  very  great.  The  thing  was  to  make  a  gas 
turbine  which  would  do  good  work  at  the  engine 
shaft.  No  turbine  could  ever  work  in  the  same  way 
as  the  Otto  Cycle  Engine,  and  he  did  not  think  that 
any  form  of  Parsons'  turbine  was  possible  for  working 
with  gas.  In  the  reciprocating  engine  there  was  a 
rather  difficult  set  of  conditions  to  deal  with.  As 
to  the  possibility  of  using  the  divergent  nozzle,  the 
limiting  conditions  were  against  it.  The  whole  thing 
was  a  matter  of  mechanical  conditions,  and  the  gist 
of  the  matter  was  an  efficient  compressor.  That 
should   be   the   focus   of   experiments. 

Mr.  Atkinson  said  that  the  author  had  done  for 
the  gas  turbine  what  Mr.  Dugald  Clerk  had  done  for 
the  steam  engine  many  years  ago,  but  at  present  the 
gas  turbine  existed  merely  in  theory. 

Professor  Smith  was  of  opinion  that  the  difficulty 
of  using  gas  turbines  upon  motors  was  not  with  the 
engine  itself,  but  with  the  weight  and  bulk  of  the 
vessels  which  had  to  be  carried  to  hold  the  gas. 

Mr.  Neilson,  the  author  of  the  paper,  in  his  reply,  said 
it  by  no  means  followed  that  an  efficient  rotary  com- 
pressor could  not  be  used,  although  turbine  com- 
pressors were  not  successful  at  high  temperatures. 
More  experiments  were  necessary  to  clear  up  the 
different  matters  which  had  been  touched  upon.  It 
would  mean  money,  but  the  experience  gained  would 
be  well  worth  the  expenditure. 


INSTITUTION     OF     MINING     AND 
METALLURGY. 

There  was  a  very  interesting  discussion  at  the 
first  meeting  of  the  present  session  held  on  October 
20th.  The  president,  Mr.  Hennen  Jennings,  occupied 
the  chair.  The  following  new  members  and  associates 
have  been  admitted. 

Members  :  E.  G.  Banks,  New  Zealand  (Transfer)  ; 
E.  J.  Laschinger,  Transvaal  ;  H.  F.  Olds,  Rhodesia 
(Transfer)  ;  W.  Norman-Bott,  London.  Associates  : 
Allan  Archer,  Southampton  (Transfer)  ;  E.  C. 
Boighese,  Hastings  ;  James  B.  Ballantine,  Richmond  ; 
Hadyn  Bevan,  Straits  Settlements  ;  E.  W.  Bon  wick, 
London  ;  W.  H.  Campbell,  South  Australia  ;  R.  S. 
Illingworth,  Isle  of  Wight  ;  E.  P.  Johnson,  New 
South  Wales  ;  Juan  C.  Montero,  Camborne  ;  J.  E. 
Lewis  Tonkin,  Cam  Brea. 

The  three  papers  read,  of  which  summaries  were 
given  in  the  last  issue  of  Page's  Weekly,  were  on 
"  The  Cyaniding  of  Ore  at  El  Oro,  Mexico,"  dealing 
principally  with  the  regrinding  of  sands,  by  Mr. 
Charles  Butters  and  Mr.  E.  M.  Hamilton  ;  "  The 
Finer  Crushing  of  Banket  Ore,"  by  Mr.  W.  A. 
Caldecott  and  "  Dry  Crushing  of  Ores  by  the  Edison 
Process,"  Messrs.  Simpkin  and  Ballantine,  with  some 
notes  on  experiments  in  grinding  gold  quartz  by 
Mr.   W.   Fischer    Wilkinson. 

The  Chairman  said  that  these  three  papers  were, 
as  the  titles  indicated,  very  nearly  related  to  each 
other,  all  of  them  dealing  with  points  in  reference  to 
the  problem  of  obtaining  a  greater  percentage  of 
extraction  from  gold  ores.  In  connection  with  the 
progress  made  in  this  direction  the  paper  on  the  Edison 
process  as  applied  to  gold  ores  was  very  opportune. 
He  thought  that  under  the  circumstances  it  would 
be  well  to  discuss  the  papers  as  a  whole. 

Mr.  S.  H.  Pearce,  the  chair  man  of  the  Chemical 
Society  at  Johannesburg,  who  stated  that  he  had 
just  returned  from  a  visit  to  the  El  Oro  Mine,  briefly 
summarised  the  heads  of  the  paper  by  Messrs.  Butters 
and  Hamilton.  He  said  the  point  it  was  desired  to  deter- 
mine was  to  what  extent  the  regrin  ding  of  gold  ores  was 
likely  to  be  beneficial  in  assaying  the  extraction  of 
the  gold  contents,  and  the  value  of  a  stamp  battery 
and  tube  mill  respectively. 

Mr.  S.  Fischer  Wilkinson,  in  summarising  Mr. 
Caldecott' s  paper  on  the  finer  crushing  of  banket  ore, 
said  the  result  had  been  to  increase  the  extraction  from 
90  to  95  per  cent,  at  an  increased  expense  of  less  than 
half  the  value  of  the  additional  gold  won.  With 
regard  to  the  Edison  process  he  had  made  a  number 
of  experiments  with   that  process    on   gold  ores,  and 
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he  proposed   to  offer  the  results  to  the  institution  so 
that  the  figures  might  be  put  on  record. 

Mr.  W.  Simpkin,  one  of  the  authors  of  the  paper  on 
the  Edison  process,  said  the  construction  of  the 
Rolls  was  entirely  different  to  ordinary  crushing  rolls. 
None  were  at  work  in  this  country  except  the  ex- 
perimental plant  at  Richmond,  where  he  would 
welcome  members  of  the  institution.  The  Edison 
process  was  primarily  designed  for  crushing  low-grade 
iron  ore.  The  process  was  only  suitable  for  dry 
crushing,  and  when  banket  ore  was  first  dealt  with, 
the  slimes  process  had  not  reached  its  present  high 
state  of  development,  and  the  object  then  was  to  get  a 
uniform  product  with  as  few  slimes  as  possible. 
The  process  would,  however,  produce  any  quantity  of 
slimes  wanted. 

Mr.  Walter  McDermott  (past  president),  referred 
to  the  question  of  grading,  about  which  a  point  had 
been  made  in  the  paper  on  the  Edison  process,  but 
he  noted  that  the  wire  used  for  the  meshes  of  the 
screens  was  much  finer  than  the  standard,  and  it 
should  be  mentioned  that  small  as  might  appear  to 
be  the  difference  in  the  thickness  of  the  wire  it 
increased  the  diameter  of  the  holes  in  the  screen 
by  50  per  cent.,  and  vitiated  the  comparisons  with 
ordinary  standard  meshes.  The  question  also 
arose  as  to  what  constituted  slimes.  The  difficulty 
with  regard  to  rolls  had  always  been  the  matter 
of  returns,  and  the  rolls  did  less  and  less  work 
as  the  stuff  put  through  became  finer.  Their 
efficiency  was  a  constantly  diminishing  ratio.  In  the 
Edison  system  a  new  principle  had  been  applied, 
but  he  rather  doubted  if  the  tests  as  to  increased 
efficiency  would  stand.  With  regard  to  the 
application  of  the  system  to  gold  ores,  he  would 
point  out  that  with  regard  to  the  grading  of  ores 
Mr.  Butters'  and  Mr.  Caldecott's  papers  showed  that 
the  size  of  the  mesh  did  not  at  all  represent  the 
mechanical  condition  of  the  ore,  and  in  one  case 
material  crushed  to  pass  200  mesh  would  leach  quite 
freely. 

Mr.  H.  Livingstone  Sulman  had  read  what  Mr. 
Butters  had  stated  with  regard  to  the  tubular  flint 
mill  and  wanted  more  information  about  the  lining. 
With  regard  to  the  general  question  raised  in  the  papers, 
he  thought  it  was  conclusively  proved  that  there  was 
an  increased  recovery  due  to  fine  grinding.  The 
Rand  was  the  latest  convert  to  this  belief.  He 
looked  upon  telluride  ores  as  being  very  suitable  for 
such  treatment.  He  thought  it  would  be  well  to 
get  the  ore  down  to  150  mesh.  He  quite  agreed 
that  a  new  definition  of  slimes  was  wanted,  although 
it  was  not  news  that  fine  mesh  product  was  leachable. 


It  was  not  only  a  question  of  fine  grinding,  however, 
but  of  preliminary  battery  crushing,  and  30  or  40 
mesh  material  was  the  best  for  the  tube  mill  to  do 
its  work  upon.  Another  point  arising  out  of  the 
papers  was  what  should  be  done  with  the  fine  slime 
pulps  produced,  and  some  form  of  filtration  was 
desirable  which  would  permit  the  use  of  concentrated 
liquors  to  remove  the  dissolved  gold.  The  filter 
press  was  too  costly  for  low-grade  pulp,  and  it  was  of 
interest  to  notice  the  strides  made  by  vacuum  filters 
as   regards   slimes.     He   looked   upon    the   paper   of 


EDISO\T   CRUSHING   ROLLS. 


5^4 


PAGE'S    WEEKLY. 


October  28,  1904. 


Messrs.  Butters  and  Hamilton  as  a  model  of  what  such 
a  paper  should  be  and  likely  to  become  one  of  the 
classics  of  the  institution. 

Herr  Grusener  gave  some  figures  as  to  the  work" 
ing  of  Krupp  mills  in  Western  Australia.  The 
working  cost  was  is.  4d.  to  is.  5d.  per  ton.  With 
regard  to  the  liners,  hard  iron  had  been  found  the 
most  suitable  and  preferable  to  chilled  iron.  The 
life  of  such  a  lining  was  about  nine  months.  Steel 
plates  would  wear  a  little  longer,  but  were  not  so 
suitable,  the  rgrinding  on  a  steel  surface  being  quite 
different  to  that  on  an  iron  surface.  In  South  Africa 
it  was  thought  a  flint  lining  would  give  the  best 
results. 

Dr.  Diehl  said  that  the  secret  was  to  keep  the 
mill  well  fed.  On  the  subject  of  the  filter  press  the 
cost  with  white  labour  had  been  brought  down  to 
is.  iod.  per  ton  in  Western  Australia.  The  fact 
that  telluride  ores  were  suitable  for  fine  grinding  had 
been  referred  to  and  his  experience  went  to  confirm 
that  view,  a  good  extraction  with  those  ores  being 
obtained  after  fine  crushing. 

Mr.  G.  T.  Holloway  pointed  out  that  owing  to  the 
method  by  which  the  extraction  of  gold  had  been 
arrived  at,  the  results .  given  in  the  papers  of  Messrs. 
Butters  and  Hamilton  were  probably  slightly  in 
excess  of  what  the  real  figure  would  be  in  practice 

Mr.  Alfred  James  said  that  Mr.  Butters  used  a 
very  weak  solution  of  cyanide  when  treating  by 
agitation.  Mr.  Denny  had  obtained  better  results 
on  the  Rand  by  using  a  stronger  solution.  It  also 
seemed  probable  that  in  some  of  his  experiments 
Mr.  Butters  had  been  grinding  his  flints.  With 
regard  to  liners,  they  had  been  told  that  a  hard  iron 
lining  lasted  nine  months,  but  a  manganese  steel 
lining  would  last  fifteen  months.  It  was  not  true  as 
suggested  by  Dr.  Diehl  that  the  linings  had  been 
badly  handled  on  the  Rand  ;  they  had  been  deliberately 
exerimenting  in  the  matter.  That  was  the  ex- 
planation of  the  short  life  of  the  liners. 

On  the  motion  of  the  chairman  the  discussion 
stood    adjourned  \mtil  November  17th. 

THE     EDISON     CRUSHING     ROLLS. 

The  plant  at  Richmond  consists  of  an  80-h.p.  motor, 
running  600  [revolutious  per  minute,  the  rolls  being 
geared  direct  to  the  motor,  and  running  200  revolutions 
per  minute. 

Referring  to  illustration,  one  of  the  grinding  rolls, 
marked  F,  and  mounted  on  the  shaft  B,  is  coupled 
direct  to  the  main  gear  shaft.  The  other  roll  F,  on  its 
shaft  B,  and  the  idler  shaft  C,  are  driven  by  friction 
alone. 


When  running  empty,  the  grinding  faces  are  about 
I-16  in.  apart,  and  the  rolls  are  driven  through  friction 
on  the  spacers  DDD. 

The  gearing,  except  those  carrying  the  geared 
shaft,  are  free  to  slide  in  a  frame  formed  by  the  bed 
plate  and  the  top  girders  AA. 

It  should  be  mentioned  that  the  main  gear  is  at- 
tached to  a  shear  device,  arranged,  in  case  of  undue 
shock,  to  release  the  gearing  and  protect  the  machinery 
from  injury. 

When  material  is  being  passed  through  the  rolls 
the  opening  increases.  The  spacers  DD  are  relieved, 
and  the  outer  grinding  roll  is  driven  through  the 
material  itself  as  it  passes  between  the  rolls. 

Suitable  grinding  pressure  is  produced  by  the  tension 
on  a  f-in.  endless  steel  wire  cable,  wrapped  continu- 
ously round  the  sheaves  EE,  LL,  EE,  PP,  and  S. 
The  pressure  upon  the  rolls  is  governed  by  that  main- 
tained in  the  air  cylinder. 

The  plates  on  the  rolls  have  ratchet-shaped  corru- 
gations which  have  the  effect  of  biting  the  material 
and  forcing  it  through  the  rolls. 


MANCHESTER   ASSOCIATION    OF 
ENGINEERS. 

At  the  meeting  of  this  Association,  held  on  Saturday 
last,  Mr.  C.  James  Wells  submitted  a  valuable  and 
interesting  paper  on  "  The  Temperature-Entropy 
Diagram." 

The  science  of  "  Thermo-Dynamics,"  as  regards 
the  steam  engine,  probably  owes  the  deepest  debt  to 
the  labours  of  Rankine  and  Clausius,  since  they  not 
only  laid  the  foundations,  but  raised  the  greater  part 
of  the  superstructure.  They  employed  very  largely 
the  analytical  or  mathematical  methods,  and,  in 
consequence,  the  majority  of  writers  followed  the 
same  course,  and  this  is  the  great  reason  why  engineers 
know  so  little,  and  care  less,  concerning  the  "  thermo- 
dynamics "  of  text-books,  preferring  to  learn  what  they 
need  in  their  own  way.  It  is  not,  as  the  author  points 
out,  that  thermo-dynamics  is  hard  to  understand, 
the  real  difficulty  lies  in  the  language  used  for  its 
expression. 

Just  as  the  indicator  diagram  shows  graphically 
the  variation  of  pressure  in  the  steam  engine,  and  the 
planimeter  sums  up  or  integrates  the  curves  obtained, 
the  temperature-entropy  diagram  reduces  the  work 
where  calculations  have  to  be  made  concerning  the 
flow  of  heat  into  or  from  the  working  medium. 
The  possibility  of  such  a  method  was  hinted  at  by 
William  Gibbs  in   1873,   but   the  full  solution  of  the 
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problem  is  due  to  Mr.  MacFarlane  Gray,  the  late 
Mr.  Peter  Willans,  and  Captain  H.  R.  Sankey.  The 
author  discusses  the  question  very  fully.  He  arrives 
at  the  conclusion  that,  in  order  to  construct  a  theta- 
phi  diagram  an  accurate  test  of  the  engine  must  be 
made  so  that  (1)  a  good  mean  indicator  diagram  is 
available  ;  (2)  the  exact  volume  of  the  clearance 
spaces  must  be  ascertained  ;  (3)  the  exact  diameter 
of  the  cylinder  and  length  of  stroke  must  be  found  ; 
and  (4)  the  exact  weight  of  steam  and  water  passing 
through  the  cylinder  must  be  known. 


BIRMINGHAM    ASSOCIATION     OF 
MECHANICAL    ENGINEERS. 

At  the  meeting  of  this  Association ,  held  on  October 
20th,  a  paper  was  read  by  Mr.  W.  H.  Thornbery, 
on  "  Wheel  Gearing,"  an  old  subject,  but  one  of 
perennial  interest.  All  engineers  wish  to  obtain  the 
maximum  of  power  at  the  minimum  of  cost.  For  a 
long  time  after  the  introduction  of  steam  power  for 
cotton  and  woollen  mills,  the  use  of  toothed  gearing 
was  universal.  For  many  purposes,  however,  belt  or 
ropes  have  many  advantages  over  toothed  gearing 
although  in  rolling  mills,  for  iron,  steel,  brass  and 
other  metals,  toothed  wheels  are  and  will  be  largely 
used,  and  in  machinery  where  power  has  to  be  trans- 
mitted only  in  small  amounts  and  where  regularity  and 
exactitude  of  motion  are  of  the  utmost  importance, 
toothed  wheels  of  various  kinds  are,  and  will  be, 
absolutely  necessary,  except  where  the  modification 
of  chain  driving  is  employed.  And,  moreover,  with 
toothed-wheel  work  there  is  less  loss  of  power  in  trans- 
mission than  by  other  means  of  power  transmission. 
Toothed  wheels  are  used  for  such  purposes  as,  to 
transmit  motion  from  one  revolving  shaft  to  another ; 
to  transmit  power  from  one  revolving  shaft  to  another  ; 
to  change  the  velocity  ratio  of  two  revolving  shafts  ; 
to  alter  the  direction  of  motion. 

The  paper,  which  was  illustrated  by  lantern  slides, 
went  to  that  show  wheel-gearing  only  needed  to  be 
properly  applied  to  give  excellent  results.  The 
method  of  forming  the  acting  surfaces  of  the  teeth 
is  important  to  ensure  proper  working  as  far  as  the 
velocity  ratio  is  concerned.  The  length  of  the  teeth 
must  be  such  that  the  proper  number  of  them  are 
always  in  gear  so  that  the  driving  is  continuous,  and 
theoretically  cycloided  teeth  only  work  with  perfect 
exactness  when  the  pitch  circles  of  the  wheels 
rigorously  touch  each  other.  To  obtain  the  greatest 
possibility,  uniformity  of  wear,  the  number  of  teeth  of 
two  wheels  geared  together  should  be  "prime"  to 
each   other.     Pitch   may  be  measured   in   two   ways, 


either  by  "  arc  pitch,"  or  "  chord  pitch."  The 
dimetrical  system  of  pitch  is  sometimes  used  for 
large  gearing  and  is  generally  employed  for  small 
gear  wheels.  The  breadth  or  "  face  "  is  usually  three 
times  the  pitch.  Helical  gearing  is  also  referred  to 
by  the  author.  By  far  the  larger  number  and  weight  of 
toothed  gearing  in  use  at  present  is  made  of  cast  iron. 
The  conclusions  arrived  at  by  the  author  are  that 
toothed  gearing  properly  applied  tends  to  lengthen 
the  life  of  machinery,  with  a  considerable  saving, 
not  only  of  capital  but  of  labour. 

The  reading  of  the  paper  produced  an  interesting 
discussion. 


INSTITUTE     OF     MARINE 
ENGINEERS. 

The  "  Question  of  Technical  Education  "  is  bound  up 
with  the  struggle  for  industrial  supremacy,  and  Mr. 
James  Adamson,  the  hon.  secretary  of  this  Institute, 
has  done  good  service  in  submitting  a  well  written 
and  closely  reasoned  paper  to  a  meeting  held  on  Monday 
last.  The  discussion  of  such  a  subject  involves  so 
much  and  raises  so  many  issues,  that  it  is  difficult  to 
set  down  a  fixed  policy  and  standard  defining  what 
portion  of  time  should  be  devoted  to  practical  training, 
and  what  to  the  theoretical  education ;  also  how  these 
can  be  dovetailed  into  one  another  to  get  the  best  out 
of  the  combination. 

As  to  what  should  be  studied  that  is  another  problem. 
It  is  treason,  as  Professor  Rayleigh  has  said,  to  judge  of 
knowledge  by  its  immediate  practical  application ;  the 
latter  being,  in  truth,  the  unearned  increment  that 
comes  to  knowledge  pursued  for  its  own  sake. 

The  advantages  to  be  derived  from  technical 
education,  from  the  national  point  of  view,  are  that 
after  a  good  general  education  a  secondary  specific 
education  should  better  equip  the  nation  as  a  whole 
for  holding  its  own  with  other  nations  in  respect  to 
trade  and  commerce.  If  it  does  not  do  so  it  falls 
short  of  its  intention  and  shows  there  is  something 
wrong  with  the  system. 

For  the  engineer,  the  transmission  of  heat,  the 
chemical  composition  of  boiler  water,  the  calorific 
value  of  fuels,  the  constituents  of  combustion  and 
the  combining  properties  to  give  perfect  combustion, 
the  best  system  of  treatment  for  boilers,  are  details 
of  which  the  theories  at  least  can  be  taught  in  the 
class-room.  There  are  many  details,  on  the  other 
hand,  which  experience  can  alone  teach,  and  experience 
is  of  more  importance,  taken  alone,  than  the  cramming 
process  of  imparting  technical  education,  by  which 
a  young  and  often  foolish  engineer  imagines  that  a 
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knowledge  of  the  coefficient  of  friction  or  the  analysis 
of  sea  water  is  the  royal  road  to  distinction.  Technical 
education  should  be  real  education.  As  a  mental 
training,  education  should  not  tend  to  turn  out  students 
as  a  baker  turns  out  penny  pies,  but  should  train  and 
develop  in  different  directions  those  who  differ  in 
temperament,  by  allowing  the  individuality  of  the 
student  ample  scope.  It  ought  to  be  designed  and 
developed  in  order  to  place  us  as  a  nation  in  the  best 
possible  position  to  enable  us  to  compete  successfully 
with'other  nations,  not  only  in  respect  to'thejmanufac- 
ture  of  large  and  small  appliances,  but  as  to  the^best 
means  of  placing  our  manufactured  articles  on  the 
markets  of  the  world.  Technical  education  ^has^been 
upheld  as  one  great  cure  for  our  weakness  in  many 
forms  of  ^competition,  and  ^doubtless  it  willAhelp  in 
some  respects  if  rightly  applied,  but  it  is  not  so  much  the 
education  as  the  application  of  it  to  the  wants  and 
requirements  of  the  day  which  will  prove  to  be  the 
remedy. 

York  Institute. 

Sir— Edward  Grey,  M.P.,  in  the  presence  of  Lord 
Armstrong,  Sir  James  Joicey,  :  M.P.,  Sir  Lindsay 
Wood,  Mr.  J.  L.  Wharton,  M.P.,  and  other  directors 
of  the  North-Eastern  Railway  Company,  opened 
a  few  days  since  the  new  physical  and  engineering 
laboratory  of  the  jYork  Railway  Institute.  Sir  Edward 
Grey  said  he  was  convinced  that  no  country  was 
more  qualified  by  nature  and  brains  to  make  use 
of  good  scientific  training  than  our  own,  and,  there- 
fore, there  was  all  the  more  reason  why  there  should 
be  good  opportunities  of  acquiring  it.  In  commerce 
we  were  not  content  with  raw  material,  but  worked 
it  up  into  the  finished  article,  and  so  with  human 
beings,  which  were  raw  material,  we  should  work  them 
up  into  the  highly  finished  article  of  scientifically- 
trained  intellects.  In  the  great  struggle  forFsuccess 
everything  depended  on  the  use  which  we  made  of 
scientific  discoveries. 

Faraday  Society. 

An  ordinary  meeting  was  held  on  Tuesday,  in  the 
library  of  the  Institution  of  Electrical  Engineers,  92, 
Victoria  Street,  S.W.,  when  the  following  papers 
were  on  the  agenda  :  "  Note  on  a  suggested  new  source 
of  Aluminium,"  by  Buena  Pool,  B,Sc,  "  The 
Measurement  of  the  Potential  of  the  Electrodes  in 
Stationary  Liquids  :  The  Determination  of  Changes 
of  Concentration  at  the  Cathode  during  Electrolysis," 
illustrated,  by  Henry  J.  S.  Sand,  Ph.D.,  M.Sc- 
"  Electrolytic  Oxidations  of  Hydrocarbons  of  the 
Benzene  Series.  Part  I.  :  Hydrocarbons  containing 
the  Methyl  Group,"  by  H.  D.  Law  and  F.  M.  Perkin. 


Electrical  Notes* 

Winding-Coils  for  Extra  High-Tension. 

In  extra  high-tension  coils  for  transformers  it  is 
a  little  difficult  to  prevent  the  coils  developing  a  short 
circuit  internally  due  to  a  difference  of  potential 
between  adjacent  wires.  One  way  of  minimising  the 
risk  is  to  divide  the  high-tension  winding  into  a  number 
of  small  coils  each  having  many  layers  and  but  a  few 
turns  to  each  layer.  Another  is  to  wind  each  layer 
the  same  direction  and  at  the  end  of  each  layer  to 
carry  the  wire  back  across  the  face  of  the  coil  to  the 
starting  side.  In  this  way  the  difference  of  potential 
between  successive  layers  is  much  reduced.  At  the 
end,  where  the  small  sectional  coils  project  beyond 
the  core,  they  may  with  advantage  be  spread  out  so 
as  to  give  increased  air  insulation  space  and  this  at 
the  same  time  facilitates  ventilation. 

Linolite. 

With  the  aid  of  electricity,  shop-window  lighting 
has  now  become  quite  an  art.  The  ideal  method  is 
to  throw  a  brilliant  light  on  to  the  goods,  whilst  at  the 
same  time  screening  it  as  far  as  possible  from  the  eyes 
of  the  public.  Among  the  more  recent  developments 
in  this  direction  is^the  introduction  of  Linolite,  which 
consists  of  a  number  of  long  vacuum  tubes  enclosed 
in  semi-circular  channel  of  highly  polished  aluminium. 
Instead  of  the  filaments  in  the  lamps  being  coiled,  as 
in  an  ordinary  glow  lamp,  they  are  carried  from  end 
to  end  of  the  tube,  the  terminals  and  holders  bsing  at 
each  end,  a  small  loop  midway  in  the  length  provides 
for   expansion. 

One  great  advantage  of  this  method  of  lighting 
shop-windows  is  that  the  space  occupied  is  so  small, 
the  over- all  width  of  the  metal  channel  being  only 
2\  in.,  and  the  depth  \\  in.  The  weight  is  about 
•£■  lb.  of  per  foot  run,  and  consequently  it  can  be  fixed 
in  places  where  other  illuminating  devices  are  not 
convenient. 

The  edges  of  the  semi-circular  aluminium  channel 
are  beaded  over,  and  each  of  these  beads  carries  one 
of  the  electric  wires.  For  no-volt  circuits  short 
branches  are  led  off  to  each  of  the  holders  as  for  ord'nary 
glow  lamps,  but  for  200-volt  circuits  the  lamps  are 
arranged  two  in  series. 


The  third  annual  dinner  of  the  Glasgow  local  section 
of  the  Institute  of  Electrical  Engineers  is  being  held 
to-night  (Friday). 

The  meetings  of  the  Institution  of  Civil  En- 
gineers will  be  resumed  on  1st  November,  when  the 
president,  Sir  Guildford  L.  Molesworth,  K.C.I.E... 
will  deliver  an  inaugural  address. 
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British  Standard  Bull-Headed 
Railway  Rails. 


We  have  just  received  from  Mr.  Leslie  S.  Robertson, 
M.Inst.  C.E.  (Secretary),  a  copy  of  the  latest  report 
issued  by  the  Engineering  Standards  Committee, 
comprising  British  Standard  Specification  and  Sections 
of  Bull-Headed  Railway  Rails. 

At  the  commencement  of  their  labours  the  sub- 
committee, through  the  courtesy  of  the  principal 
railways  of  the  United  Kingdom,  were  enabled  to 
obtain  particulars  showing  the  trend  of  modern  prac- 
tice with  regard  to  the  sections  of  bull-headed  rails 
then  in  use.  From  these  data  several  series  of 
drawings  of  the  sections  were  prepared  and  circu- 
lated to  the  chief  engineers  of  the  principal  railways 
of  Great  Britain  and  Ireland,  and  as  a  result  [the 
present  standards  were  arrived  at. 

A  similar  course  was  adopted  with  regard  to  the 
draft  specification  for  bull-headed  rails,  which  was 
also  submitted  to  the  chief  engineers  of  the  principal 
British  and  Irish  railways,  through  the  Railway 
Engineers'  Association,  and  to  a  meeting  of  the  leading 
rail-makers. 

The  thanks  of  the  committee  are  due  to  the  members 
of  the  Railway  Engineers'  Association  for  their  co- 
operation, and  in  particular  to  Mr.  James  C.  Inglis,  for 
the  preparation  of  the  various  series  of  standard  bull- 
headed  rails. 

The  sub-committee  who  were  entrusted  with  the 
drafting  of  the  standard  specification  and  sections  of 
bull-headed   railway  rails  were  as  follows  : — 

James  C.  Inglis,  Esq.,  chairman  ;  F.  R.  Upcott, 
Esq.,  C.S.I.,  representing  the  India  Office ;  G.  L. 
Eyles,  Esq.,  C.M.G.,  representing  the  Crown  Agents 
for  the  Colonies ;  J.  Wilson,  Esq.  (G.E.R.),  and 
W.  B.  Worthington,  Esq.  (L.  &  Y.  R.),  nominated  by 
the  Railway  Engineers'  Association  ;  J.  A.  F.  Aspinall, 
Esq.  (L.  &  Y.R.)  ;  W.  Evans,  Esq  ;  Brodie  Henderson, 
Esq.  ;  E.  Windsor  Richards,  Esq.  ;  A.  Ross,  Esq. 
(G.N.R.)  ;  E.  B.  Thornhill,  Esq.  (L.  &  N.W.R.)  ; 
J.  M.   While,   Esq. 

The  chairman  of  the  committee  on  rails  (consisting  of 
more  than  twenty  members)  is  Sir  John  Wolfe  Barry, 
K.C.B. 


The  following  are  extracts  from  the  specification  : — 
The  steel  for  the  rails  shall  be  of  the  best  quality, 

made      by    the    Bessemer,    Siemens-Martin    or     other 

process,  to   be   approved   by  the   engineer   (or  by  the 

purchaser). 

The  rails  shall  show  an  analysis  that  in  chemical 

composition  they  conform  to  the  following  limits/. — 

Carbon      ..      from        ..   035  to  05      percent. 
Manganese         ,,  •  •      '7    to  i*o  ,, 

Silicon  .  .  not  to  exceed .  . 
Phosphorus       ,, 
Sulphur   .  .        ,, 


O'l 

0-075 
0-08 


Each  rail  shall  be  made  from  an  ingot  not  less  than 
12  in.  square  at  the  smaller  and  14  in.  square  at  the 
larger^end,  and  must  be  cogged  down  into  blooms,  and 
sufficient  crop  then  sheared  from  each  end  to^ensure 
soundness. 

A  rolling  margin  of  \  per  cent,  under  to  \  per  cent, 
above  the  specified  weight  will  be  permitted,  but  the 
contract  weight  only  will  be  paid  for. 

Table   of  General  Dimensions   of   "  B.S."  Rails. 


No.  of  "  B.S." 
Section. 

Height  of  Rail. 

Width  of  Head. 

Nominal 
Weight  of  Rail. 

Inches. 

Inches. 

Lbs. 

per  Yard. 

DO 

4l 

2* 

6b 

65         • 

4* 

4 

65 

70 

5 

*is 

70 

75 

5i 

2* 

75 

80 

51 

0  » 

80    . 

85 

CIS 

2\S 

85 

90 

m 

2\ 

90 

95 

sH 

2\ 

95 

100 

,29 

5^2- 

2f 

100 

The  committee  recommend  the  adoption  of  the 
following  as  the  normal  lengths  of  rails — viz..  30  ft., 
36  ft.,   45  ft.,   or  60  ft. 

No  rail  will  be  accepted  which  is  more  than  three- 
sixteenths  of  an  inch  (3-16  in)  above  or  below  the 
length  specified,  whether  for  straight  or  curved  line. 

Full  details  of  the  tests  to  be  imposed  are  included 
in  the  specification. 
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Appointments. 

Mr.  Alfred  Slater  has  resigned  the  office  of  general 
manager  of  the  Gloucester  Railway  Carriage  and 
Wagon  Company,  Ltd.,  Gloucester,  because  of  ill- 
health.  The  directors  have  appointed  Mr.  John  W. 
Howard,  who  has  been  assistant  manager  for  many 
years  to  succeed  him. 

Mr.  Thomas  M.  Batchen,  C.E.,  formerly  principal 
assistant  Highland  Railway,  has  been  appointed 
engineer  to  H.M.  Board  of  Works  of  Ireland.  Mr. 
Batchen  has  latterly  been  acting  as  engineer  of  light 
railways  in  the  North  of  Ireland. 

Appointments  Filled 

Mr.  Ernest  Mellor  has  been  appointed  to  the  position 
of  civil  engineer  under  the  municipality  of  Singapore. 

Mr.  J.  A.  G.  Harrison  has  secured  the  appointment 
of  engineer  to  the  Potchefstroom  (Transvaal)  Town 
Council. 

Captain  Owen,  assistant  superintendent  at  Deptford 
Market,  is  recommended  for  appointment  as  manager 
of  the  London  County  Council's  fleet  of  river  steamers. 

Mr.  John  Barker,  jun.,  assistant  engineer  and 
manager  at  the  Greenock  Corporation  gasworks,  has 
been  appointed  engineer  and  manager  to  the  Nairn 
Gas  Light  Company. 

Mr.  F.  T.  Callis,  senior  engineer-in-charge  at  the 
Sheffield  Corporation  electric  light  station,  is  about 
to  take  up  an  appointment  with  Messrs.  C.  A.  Parsons 
and   Co.,   of  Newcastle-on-Tyne. 

Mr.  Clifford  Womersley,  chief  inspector  of  the 
Huddersfield  Corporation  tramways,  has  been 
appointed,  out  of  fifty-eight  applicants,  to  the  post 
of  tramways  traffic  superintendent  at   Kilmarnock. 

Mr.  Humphrey  Jones  has  been  elected  to  succeed 
his  father,  Mr.  D.  Jones,  who  died  recently,  in  the 
management  of  the  Portmadoc  District  Council's 
gas-works.  There  were  seventy-eight  applicants  for 
the  post. 

Obituary. 

The  death  is  announced  of  Mr.  Joseph  Senior,  of 
the  firm  of  Messrs.  J.  and  J.  E.  Senior,  ironfounders  and 
engineers,  Bury. 

Mr.  James  Wison  Brockbank,  chairman  of  the 
Whitehaven  Hematite  Iron  and  Steel  Company, 
died  a  few  days  ago. 

Mr.  Leonard  Brier ly,  J. P.,  whose  death  at  Edgbaston 
was  announced  a  few  days  since,  had  been  prominently 
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associated  with  several  large  industrial  undertakings. 
His  early  business  life  was  passed  in  the  service  of 
Messrs.  Ralph  Heaton  and  Sons,  of  the  Birmingham 
Mint,  and  he  afterwards  became  manager  of  the  mint 
at  Marseilles.  Among  the  industrial  undertakings 
which  absorbed  the  energies  of  his  later  years  outside 
the  Essington  Works  were  the  Patent  Shaft  and 
Axle-tree  Company,  Ltd.,  of  which  he  was  chairman, 
and  the  Midland  Railway  Carriage  and  Wagon 
Company,  of  which  he  had  also  been  the  chairman. 

Mr.  W.  James,  late  chief  constructor  at  Chatham 
Dockyard,  has  died  at  the  early  age  of  fifty-six.  He 
was  associated  with  the  construction  of  some  of  the 
largest  battleships  in  the  Navy. 

Partnerships  Dissolved. 

J.  E.  Wedekind  and  T.  Miller,  electricians,  etc., 
Clerkenwell  Road,  E.C.,  under  the  style  of  Charles 
Peacock  and  Co. 

M.  S.  Napier  and  C.  Jarrott,  motor-car  dealers,  Marl- 
borough Street.  W.,  under  the  style  of  Charles  Jarrott. 

F.  W.  Barker  and  A.  S.  Aspey,  engineers,  etc.,  Hull, 
under  the  style  of  Barker  and  Aspey. 

J.  W.  Sykes  and  E.  I.  Sykes,  iron  and  brass  founders, 
Guiseley,  near  Leeds,  under  the  style  of  J.  W.  Sykes. 

J.Richardson  and  G.  B.  Hartley,  civil  engineers  and 
surveyors,  Leeds,  under  the  style  of  Richardson  and 
Hartley. 

C.  Koch  and  R.  L.  Reed,  incandescent  mantle 
manufacturers,  Altona,  Germany  and  Manchester, 
under  the  style  of  Koch  and  Reed. 

Company  Reports  and  Meetings. 

The  West  African  Telegraph  Company  has  declared 
an  interim  dividend  at  the  rate  of  4  per  cent,  per  annum 
for  the  six  months  ended  June  30th. 

The  Oriental  Telephone  Company  has  declared 
interim  dividends  of  3  per  cent,  on  the  6  per  c  nt. 
cumulative  preference  shares  and  on  the  ordinary 
shares. 

The  Globe  Telegraph  and  Trust  Company  has 
declared  a  quarterly  interim  dividend  of  3s.  per  share 
on  the  preference  and  of  2s.  per  share  on  the  ordinary 
shares. 

Callenders  Cable  and  Construction  Company  have 
declared  an  interim  dividend  of  5s.  per  share  on  the 
ordinary  shares.  Sir  J.  Fortescue  Flannery,  M.P., 
has  been  elected  a  director  of  the  Company. 

The  annual  meeting  of  Baldwin's,  Ltd.,  was 
held  at  Birmingham,  on  Friday  last.  Mr.  Alfred 
Baldwin,  the  chairman,  said  that  the  gross  profit  was 
£40,000  less  than  last  year,  which  was  due  to  the  fact 
that  the  price  of  tin  bars,  of  which  the  Company  had 
an  output  of  150,000  tons  per  annum,  had  borne  no 


relation  to  the  cost  of  manufacture.  The  German 
and  American  competition  had  been  the  severest  yet 
experienced  in  the  trade,  and  had  the  Company  elected 
to  depend  wholly  upon  -foreign  steel  for  the  supply 
of  their  finished  products,  there  would  have  been 
considerable  financial  benefit  to  the  Company.  That, 
however,  would  have  necessitated  the  discharge  of 
1,000  workmen.  As  to  the  future,  the  outlook  was 
satisfactory,  the  only  black  spot  being  the  tin  bar 
trade.     The  report  was  adopted. 

The  report  of  the  directors  of  Tubes,  Ltd.,  for 
the  year  ended  October  1st,  shows  a  net  trading 
profit  of  £4,835  to  carry  to  revenue  account,  which 
compares  with  a  similar  profit  of  £4,993  for  the  previous 
year.  The  fall  in  prices  referred  to  in  the  last  two 
years'  reports  has  continued  during  the  whole  of  the 
period  under  review,  and  the  directors  cannot  at 
present  hold  out  to  the  shareholders  any  hopes  of 
improvement  in  this  direction,  current  prices  being 
even  lower  than  at  any  time  in  the  company's  history. 
The  directors  have  been  unable  to  dispose  of  either  the 
Credenda  or  St.  Helen's  Works. 

The  Electrolytic  Alkali  Company's  accounts  show  a 
credit  balance  of  £1,374,  which  the  directors  recommend 
should  be  carried  forward. 

The  Western  Telegraph  Company  announce  a 
final  dividend  of  3s.  per  share,  making  6  per  cent, 
for  the  year  ended  June  30th. 

The  report  of  Brampton  Brothers,  Ltd.,  shows  a 
net  profit  of  £5,621,  and  it  is  proposed  to  pay  a  dividend 
on  the  ordinary  shares  of  2\  per  cent. 

The  South  London  Electric  Supply  Corporation 
reports  have  sold  during  the  first  nine  months  of  the 
current  year  6,590,572  units,  as  against  2,788,400  units  for 
the  corresponding  period  of  last  year,  showing  a  gross 
revenue  of  £51,009,  as  against  £27,065. 

Flemming  and  Furguson,  Ltd.,  recommend  a  dividend 
on  the  ordinary  shares  of  5  per  cent ,  which,  with  the 
interim  dividend  of  5  per  cent,  paid  on  April  1st  last, 
makes  10  per  cent,  for  the  year. 

The  report  of  the  Wilson  and  Clyde  Coal  Company, 
Ltd.,  for  the  year  ending  August  31st  last,  recommends 
a  final  dividend  on  the  ordinary  shares  of  7s.  per 
share,  making  20  per  cent,  for  the  year,  comparing  with 
25  per  cent,  for  the  previous  year.  The  report  refers 
to  the  languishing  condition  of  the  foreign  and  home 
markets  for  coal  during  the  period  covered  by  the 
report. 

An  extraordinary  general  meeting  of  the  Daimler 
Motor  Company,  Ltd.,  was  held  on  Monday,  for  the 
purpose  of  considering  a  conditional  agreement  with 
Mr.  Ernest  M.  C.  Instone,  on  behalf  of  an  intended 
new  company,  for   the  sale  of  the  company's  under- 
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taking.  Sir  E.  Jenkinson  stated  that  during  the  past 
year  the  company's  sales  were  a  little  more  than 
in  the  previous  year,  and  that  the  company  had  half  as 
much  more  work  on  hand  for  customers  and  stock  than 
at  the  same  date  in  1903,  while  they  were  well  forward 
with  new  types  for  1905.  There  had  been  greater 
economy  in  manufacturing,  and  the  company  was  now 
turning  out  cars  second  to  none,  whether  English  or 
foreign  made.  Competition  was  still  very  severe,  but 
imports  were  inclined  to  slacken  off.  Nevertheless, 
during  the  first  eight  months  of  this  year  the  cars 
imported  into  this  country  numbered  4,262,  of  a 
value  exceeding  ^1,596,000.  It  was  lamentable  to  see 
such  a  demand  for  foreign  cars  when  cars  of  English 
make  could  be  purchased  superior  to  any  that  were 
made  abroad.  With  regard  to  the  scheme,  he  ex- 
plained that  the  board  had  provisionally  sold  the 
undertaking  to  a  new  company  with  the  same  name. 
The  value  of  the  shares  was  to  be  reduced  from  ^1  to 
12s.  6d.  each,  thereby  enabling  the  item  of  licences 
goodwill,  etc.,  to  be  written  down  considerably.  All, 
the  liabilities  of  the  present  company,  and  also  the 
debentures,  would  be  taken  over  by  the  new  company. 
With  the  proposed  increased  capital  in  the  new  company 
of  .£75,000,  he  estimated  that  sufficient  profits  would 
be  made  to  meet  not  only  the  debenture  interest,  but 
a  dividend  of  6  per  cent,  on  the  preference  and  ordinary 
shares,  and  still  leave  a  surplus  available  for  a  further 
distribution.  He  did  not  say  that  that  result  would 
be  secured  in  the  first  year,  but  he  believed  that  it 
would  be  in  the  near  future.     The  resolution  was  carried. 

Launches- 

The  first  class  cruiser  Black  Prince  will  be  launched 
from  the  yard  of  the  Thames  Ironworks  Shipbuilding 
and  Engineering  Company,  Ltd.,  on  the  8th  prox. 

The  first-class  battle-ship  Britannia  will  probably 
be  launched  on  December  8th,  at  Portsmouth. 

Statistics  compiled  show  that  during  September 
Scotch  shipbuilders  launched  31  vessels,  of  about 
44,612  tons  gross,  as  compared  with  25  vessels,  of 
31,913  tons  gross,  in  September  last  year,  and  33 
vessels,  of  57,862  tons  gross,  in  September,  1902. 
In  the  nine  months  Scotch  builders  have  launched 
242  vessels,  aggregating  316,909  tons  gross,  as  compared 
with  about  331,254  tons  gross  in  the  corresponding 
period  of  last  year.  English  shipbuilders  in  September 
put  into  the  water  34  vessels,  of  about  87,226  tons 
gross,  against  22  vessels,  of  51,782  tons  gross,  in 
August  ;  27  vessels,  of  60,733  tons  gross,  in  September 
last  year,  and  27  vessels,  of  60,427  tons  gross,  in 
September,  1902.  For  the  nine  months  English 
builders  have  launched   233   vessels,    of   545,375   tons 


gross,  as  compared  with  22^  vessels,  of  479,623  ton 
gross,  in  the  corresponding  period  of  last  year. 

The  steamship  Caledonia,  inte  nded  for  the  Glasgow 
and  New  York  service  of  the  Anchor  Line,  was  launched 
on  Saturday  last,  by  Messrs.  D.  and  W.  Henderson, 
Meadowside,  Glasgow.  The  launch  is  an  interesting 
one,  inasmuch  as  the  Caledonia  is  the  largest  vessel 
ever  built  for  the  Clyde  transatlantic  trade.  Her 
tonnage  is  16,000  tons,  length  515  ft.,  and  breadth  58  ft. 
Her  engines  will  develop  30,000  h.p.,  and  she  will  carry 
1,500  passengers.  She  is  divided  into  nine  water- 
tight compartments. 

The  "  Armee  et  Marina  "  states  that  the  French  sub 
marine  A  lose,  built  at  the  Mourillon  Arsenal,  was 
launched  on  the  12th  inst.,  being  the  last  of  ten 
submarines  designed  for  the  mobile  defences  of  Corsica, 
Algeria,  and  Tunis.  The  dimensions  of  the  new 
boat  are:  length  7874  ft.,  beam  7-54  ft.,  displacement 
68  tons.  The  motive  power  is  entirely  electrical  , 
and  the  boat  has  a  speed  of  eight  knots. 

The  Dora,  a  boat  specially  fitted  for  the  emigrant- 
carrying  trade,  has  just  been  launched  by  Messrs. 
Russell  ad  Co,  Port  Glasgow.  She  has  been  built  to  the 
order  of  Messrs.  Fratelli  Cosulich,  Trieste.  The  di- 
mensions of  the  steamer  are  :  Length,  295  ft.  ;  breadth, 
40  ft.  4  in  ;  depth  (moulded),  20  ft.  Her  cylinders 
are  24  in.,  40  in.,  65  in.  by  42    in.  stroke. 

Tenders  Accepted. 

The  tender  of  Messrs.  Pauling  Bros.,  of  Johannesburg, 
has  been  accepted  for  the  work  in  connection  with  the 
Bloem  Spruit  improvement,  Bloemfontein,  referred 
to  in  the  September  issue  of  Page's  Magazine.  The 
amount  of  the  tender  was  ^54,267. 

Messrs.  R.  Stephenson  and  Co.,  Darlington,  have 
received  an  order  for  ten  goods  locomotives  and 
tenders  from  the  Bengal-Nagpur  Railway. 

Messrs.  Alley  and  MacLellari  have  just  received  an 
order  to  supply  two  of  their  "  Sentinel "  patent 
compound  intercooling  air  compressors  for  Messrs. 
William  Beardmore  and  Co.'s  (Ltd.)  new  shipyard 
at  Dalmuir.  These  machines  are  of  size  No.  8  double, 
having  a  total  capacity  of  5,500  cubic  feet  per  minute 
at  standard  speed.  The  compressors  will  each  supply 
air  at  30  lb.  and  100  lb.  per  square  inch,  the  return 
for  the  100  lb.  service  being  led  to  the  30  lb.  reservoirs, 
and  the  air  supply  will  be  automatically  controlled 
by  governors  at  both  these  pressures. 

Messrs.  Hudswell,  Clarke  and  Co.,  Ltd.,  of  Leeds, 
inform  us  that  they  have  just  received  an  order  from 
the  Barry  Railway  Company  for  six  large  main  line 
locomotives. 

Messrs.    Ernest   Scott   and   Mountain,   Ltd.,   of   the 
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Close-works,  Newcastle-on-Tyne,  have  recently  secured 
contracts  to  supply  an  electric  fan  and  an  endless 
rope  haulage  gear,  a  main  shaft  pump  of  the  three- 
throw  type,  and  several  other  pumps  for  the  Dunston, 
Swalwell,  and  Garesfield  Collieries,  Limited,  for 
Messrs.  James  Ross  and  Co.,  of  the  Philipstown  Oil 
Works,  Linlithgow. 

We  are  informed  that  Messrs.  T.  Sugden,  Ltd., 
have  secured  an  order  to  instal  fourteen  of  their 
superheaters  in  connection  with  Lancashire  boilers 
■for  the  City  of  Birmingham  Electricity  Works. 

Messrs.  Foster  Bros.,  Ltd.,  of  Lea  Brook  Works, 
Wednesbury,  have  secured  the  contract  for  the  wrought 
steel  high-pressure  steam  pipe  work  for  the  Storfoshei 
and  Guldsmedvik  power  houses  of  the  Dunderland 
Iron  Ore  Company,  Ltd. 

The  contracts  for  the  steel  work  in  connection  with 
the  warehouses  and  stores  for  the  North  British  Rail- 
way at  College  Station,  Glasgow,  has  been  given  out, 
the  principal  contractors  being  Messrs.  Robert  McAl- 
.  pine  and  Sons,  who  have  sublet  orders  for  the  structural 
steel  amounting  to  over  8,000  tons. 

Contracts  Open. 

Limerick. — For  a  steel  Lancashire  steam  boiler,  7  ft. 
diameter  by  27  ft.  long,  having  flues  2  ft.  9  in. 
diameter,  and  made  to  best  specification,  to  carry 
a  working  pressure  of  100  lb.  per  square  inch,  and 
subject  to  inspection  of  the  Manchester  Steam  Users' 
Association,  for  the  Limerick  District  Lunatic  Asylum. 
— November  7th. 

Burslem,  Staffs. — For  the  supply  and  erection  of 
electric  plant  at  the  Workhouse,  Chell,  for  the 
guardians  of  Wolstanton  and  Burslem  Union.— 
November  15  th. 

Frinton-on-Sea  (Essex).— For  construction  of 
about  1,600  yards  lineal  of  concrete  and  masonry  sea. 
walling,  sloping  and  draining  cliffs  and  greensward, 
forming  promenade,  and  other  works,  for  the  Frinton- 
on-Sea   Urban   District   Council. — November   7th. 

Wickford  (Essex).— For  providing  and  laying 
about  three  miles  of  4  m.,  3  in.,  and  2  in.  cast-iron 
water-mains  in  the  parish  of  Wickford,  for  the 
Billericay  Rural  District  Council.  Specifications  and 
bill  of  quantities  can  be  obtained  from  the  engineers, 
Messrs.  Merry  weather  and  Sons,  Ltd.,  Greenwich- 
road,  S.E.,  where  plan  can  be  inspected  upon  payment 
of  £1  is.,  which  sum  will  be  returned  upon  receipt  of  a 
bona  fide  tender.— October  31st. 

Wakefield.— For  the  supply  of  coal  (slack  and 
smudge)  required,  at  the  electricity  works  of  the 
Corporation  of  Wakefield,  at  Calder  Vale,  in  the  city 


of    Wakefield,    during    year    ending    December    31st, 
1905. — November  8th. 

London. — Coal. — For  supply  in  Bombay  of  10,000 
tons  best  South  Wales  steam  coal  of  the  following 
varieties,  for  the  Bombay,  Baroda,  and  Central  India 
Railway  Company  : — viz.,  Ferndale,  Nixon's  Naviga- 
tion, Albion,  and  /or  Powell  Duffryn.  The  coal  is  to 
be  shipped  under  inspection  on  behalf  of  the  Company. 
Particulars  of  the  Secretary,  Gloucester-house,  Bishops- 
gate-street  without,   E.C. — November  3rd. 


The  Marine   Motor  Association, 

The  autumn  general  meeting  of  this  Association 
takes  place  shortly,  when,  among  other  matters,  it  is 
expected  that  an  important  discussion  will  take  place 
on  the  measurement  of  motor  yachts  and  launches  for 
racing  ratings. 

Although  founded  so  recently  as  1902,  this  body  has 
already  done  much  good  work  in  fostering  the  sport  of 
marine  motor  racing,  and  indirectly  the  marine  motor 
industry.  It  is  a  legislative  body,  having  the  same 
relation  to  marine  motoring  as  the  Y.R.A.  has  to 
yacht  racing.  Its  object  being  to  regulate  and  govern 
the  sport,  it  is  not  too  much  to  say  that  this  object  has 
been  fully  attained,  and  this  is  particularly  true  of  the 
working  of  its  Measurement  Rules,  to  which  practically 
all  the  motor  boats  built  during  the  last  two  years 
have  been  designed.  In  view  of  the  fact  that  it  is  only 
within  the  time  mentioned  that  the  installation  of  very 
high  engine  powers  in  small  and  light  craft  has  become 
possible,  the  satisfactory  results  of  the  previously 
untried  M.M.A.  rating  rule  are  all  the  more  remarkable. 
One  has  only  to  compare  the  shipshape  and  seaworthy 
types  of  motor  craft  produced  for  this  year's  racing 
with  the  "  freak  "  designs  with  which  the  yachting 
papers  were  filled  two  years  ago  to  realise  this  fully. 

The  membership  of  the  Marine  Motor  Association, 
which  maintains  a  healthy  rate  of  increase  as  time 
goes  on,  includes  practically  every  name  having  weight 
in  the  marine  motor  world.  The  body  is  governed  by 
a  president,  which  office  is  ably  held  by  Major  F. 
Lindsay-Lloyd,  R.E.,  two  vice-presidents,  Capt.  R. 
T.  Dixon,  R.E.,  and  Mr.  H.  G.  A.  Rouse,  M.I.C.E., 
and  a  council  ot  twenty  gentlemen,  all  of  whom  are 
well-known  in  yachting  and  motoring  circles.  Mr. 
Linton  Hope,  A.I.N.  A.,  who  was  largely  instrumental  in 
the  foundation  of  the  Association,  is  hon.  secretary,  and 
Mr.  James  A.  Smith,  M.I.N.A.,  of  47,  Leadenhall-street , 
E.C,  a  naval  architect  who  has  made  a  special  study 
of  marine  motor  work,  acts  as  secretary  and  official 
measurer. 
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NEW    PUBLICATIONS. 

"GOLD  ASSAYING." 

A  practical  Handbook  giving  the  modus  operandi 
for  the  accurate  Assay  of  Auriferous  Ores  and 
Bullion,  and  the  Chemical  Tests  required  in  the 
Processes  of  Extraction  by  Amalgamation, 
Cyanidation  and  Chlorination,  with  an  appendix 
of  tables  and  statistics.  By  H.  Joshua  Phillips 
F.I.C.,  F.C.S.,  A.I.C.E.  Crosby  Lockwood  and 
Son. 

The  exploitation  and  development  of  gold  bearing 
deposits  in  various  parts  of  the  world  has  during 
recent  years  greatly  increased  the  number  of  those 
interested  in  gold  mining,  metallurgy,  and  assaying, 
and  to  these,  the  author  of  "  Engineering  Chemistrv  " 
has  rendered  a  considerable  service.  The  general 
scope  of  the  present  work  may  be  summed  up  as 
follows  :  The  natural  occurrence  and  forms  of  gold  ; 
its  physical  characters  and  chemical  properties  ; 
sampling  of  gold  ore  ;  fusion  ;  cupellation  ;  scorifica- 
tion  ;    assay  of  bullion,  etc. 


"THE  ELECTRICAL  INDUSTRY. 

Lighting  Traction  and  Power.  By  Adam  Gowans 
Whyte,  B.Sc.  Methuen  and  Co.  2s.  6d.  net. 
Commencing  with  the  origin  of  the  electrical  industry, 
the  author  of  this  very  readable  volume  gives  a 
succinct  account  of  its  rise  and  progress,  dealing 
successively  with  the  early  days  of  electric  traction, 
the  development  of  electric  inter-urban  tramways 
electric  railways,  etc.  An  interesting  chapter  is 
devoted  to  "  Electrical  Engineering  as  a  Career," 
attention  being  paid  to  those  institutions  and  firms 
which  endeavour  to  give  an  ideal  training  by  the 
combination  of  theoretical,  technical  and  practical 
instruction.  Other  sections  of  the  book  deal  with  the 
economies  of  electric  power  and  electric  power  dis- 
tribution schemes.  The  present  chaotic  and  illiberal 
state  of  the  law  relating  to  electrical  matter,  does  not 
prevent  the  author  from  adopting  a  decidedly 
optimistic  view  of  the  future  of  the  electrical  industry. 


CATALOGUES. 

The  Simplex  Steel  Conduit  Company,  Ltd.,  send  us  an 
effective  glazed  wall  chart,  illustrating  with^a  selection 
of  their  fittings,  joints,  connections,  etc. 

From  the  Sturtevant  Engineering  Company,  Ltd.,  we 
have  received  a  substantial  volume  entitled  "Mecha 
nical  Draft,"  a  Practical  Treatise,  edited  by  Walter  B. 
Snow,  of  the  engineering  staff  of  the  B.  F.  Sturtevant 
Company.  The  subject  has  received  a  comprehensive 
treatment  and  will  be  read  with  great  interest  by 
engineers  who  are  called  upon  to  decide  the  question  of 
chimney  v.  fan. 

To  Messrs  James  Simpson  and  Co  ,  Ltd.,  of  101,  Gros- 
venor  Road,  S.W.,  we  are  indebted  for  a  very  handsome 
descriptive  booklet  on  the  Coolgardie  Water  Supply 
scheme,  a  subject  which  has  already  been  dealt  with 
at  some  length  in  this  Journal.  The  full  page  plates 
are  exceptionally  well  produced  and  the  value  of  the 
booklet  is  much  enhanced  by  the  number  of  line 
diagrams. 


"  THE  STORY  OF  THE  ATLANTIC  CABLE." 

By  Charles  Bright,  F.R.S.E.     George  Newnes,  Ltd.     is. 
This    is    an    entertaining     sketch    of     the    gradual 
evolution  of  submarine  telegraphy  and  of  the  difficulties 
experienced  in  laying  the  Atlantic  Cable. 


Openings  for  Trade  Abroad. 

United  States  of  America. 

The  Louisiana  State  Legislaturejrecently  passed 
an  Act  authorising  the  issue  of  bonds  by  the  Board  of 
Commissioners  of  the  Port  of  New  Orleans  to  the 
amount  of  $2,000,000,  the  proceeds  of  which  are  to  be 
applied  to  the  improvement  of  the  facilities  of  the 
port.  The  work  will  involve  the  following  items  of 
construction  :  Five  miles  of  wharves  with  creosoted 
materials ;  five  miles  of  steel  sheds ;  five  miles  of  durable 
roadway,  with  approaches  at  all  street  intersections  ; 
pavement  beneath  all  sheds  ;  five  miles  of  water  mains 
along  the  river  front,with  hydrants  at  frequent  intervals; 
pumping  station,  probably  electrical  ;  large  hydraulic 
dredge  boat  ;  fire  boat,  and  numberless  sundries  of 
smaller   importance. 

Belgium. 

The  Societe  Nationale  des  Chemins  de  Fer  Vicinaux 
require  tenders  for  the  construction  of  that  portion 
of  the  Hasselt-Herck-la-Ville-Haelen  Railway  situated 
between  Herck-la-Ville  and  Haelen.  A  deposit  of 
^280  is  necessary  to  qualify  any  tender.  The  estimated 
cost  of  the  work  is  about  ^2,960. 

Argentina. 

Senor  J.  Lloyd  has  obtained  to  right  to  construct 
a  line  of  railway  from  the  terminus  of  the  railway 
already  authorised  in  the  province  of  San  Luis  to 
San  Rafael,  in  the  province  of  Mendoza,  and  thence 
by  the  valley  of  the  Atuel  to  a  point  on  thi  frontier 
between    Chile    and    Argentina. 
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Miscellaneous 


Leaflet 
M.  31. 

147,  Queen  Victoria  St.,  London,  e.c. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 

ANHYDRIDE  (C02). 

0     0 

AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


Over  2,600  Machines 
Built  and  Sold. 

0       0 

Results   Guaranteed. 

0     0 

Prompt  Deliveries. 

0       0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW. 
1904. 


H.  J.  WEST  &  CO.,  Ltd., 


114—118,    SOUTHWARK    BRIDGE    ROAD, 
LONDON,    S.E 


CABLES:    "SAXOSUS." 
TELEGRAMS:    •'  COPPER  WOR  M." 
PHONE  :   879   HOP. 

Contract  on  to  tf.M.  Qovernment,  War  Department,  and  India'JiUlce 
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Engines 


John  Fowler  &  Co. 


(LEEDS)  LIMITED 


Electrical    and    General 
Engineers. 


Steam  Plough  WorKs  : 

LEEDS. 


Fowler's  Road  Locomotive.  Designed  for  all  Kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion'"  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
In  the  South  African  Campaign. 
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ALLIS-CHALMERS   Co 


General  Offices; — 

CHICAGO,  U.S.A 


SOLE    BUILDERS    OF- 


Reynoltls'  Engines  for  Power  Plants, 
Rolling  Mills,  Blowing  Engines,  etc. 


General    European    Headquarters :— 

SALISBURY  HOUSE,  FINSBURY  CIRCUS,  LONDON,  E.G. 

[WRITE     FOR     CATALOGUES. 
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WliraHF    Locomotives,  &c. 


The 


(f 


MclNNES  DOBBIE 

(Latest  form  of  our  "  Mclnnes") 

patent  Indicators 


-  -  for  •  - 

HIGH    <S    LOW 
SPEEDS. 

Tn  two  types  :— 
External  Spring 

and  -  -  - 

Enclosed  Spring 

Each  made  in  several 
Forms  and  Sizes. 


cesi«N 

NO.  I 

INSTRUMENT. 


External 
PREC3UBE  SPRINQ  Ty?8. 


SPECIAL  INDICATORS 
6  Explosion  Recorders 
for  Gas  &  Motor  Engines, 
etc. 


Sole 
Makers : 


DOBBIE  MclNNES,  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Dobbie  &  Son,  Ltd.,  Amgd.), 
INDICATOR     MAKERS     TO      THE     ADMIRALTY, 

45,  Bothwell  Street,  GLASGOW, 

6  at  Greenock,  South  Shields,  6  London. 


THE  HUNSLET  ENGINE  CO. 

LEEDS. 


LTD. 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine,  Leeds." 


Telephone:  528 


Baldwin  Locomotive  Works. 

Burnham,  Williams  &  Co.    Philadelphia,  Pa.,  U.S.A. 

Code  Address  :    '<  BALDWIN,    Philadelphia." 
General  Agents:    Messrs.  Sanders  &  Co.,  110,  Cannon  St.,  London,  E.C. 


Broad  and  Marrow  Gauge  LOCOMOTIVES. 

ELECTRIC   LOCOMOTIVES  with  Westinghouse 

Motors.     TRUCKS  for  ELECTRIC  CARS. 

Mine,  Furnace,  and  Industrial  Locomotives. 

Operated  by  Steam,  Compressed  Air,  &  Electricity. 
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G  G 

1  W.  R.  Renshaw  &  Co.,  1 


© 


g     RAILWAY  WAGONS, 

g     WHEELS  &  AXLES, 

%     AND    IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


Limited, 

Manufacturers  of  .    . 

IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 


G 
G 
G 
G 
G 
G 
G 


G 
G 


G 


London  Office:  PhoeniX    Works, 

46,  KING  WILLIAM 
STREET,  E.C. 


RIVETED    GIRDERS   AND    G 

PIPES,  G 

G 
G 
G 


STOKE-ON-TRENT,  § 


G 


OGGGGOOGGOGGOOGGQGOOGOOGOGOOOGGGOOOOOOOGGGOOOO 


F.  A.  KEEP,  JUXON  &  Co 


b  Work 


TANKS 


FOR 


OF   EVERY    DESCRIPTION. 


TRANSPORT 
SERVICE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


I1  orward    lVorks. 

BARN     STREET, 

BIRMINGHAM. 

National  Telephone  :  8779. 

Telegrams:  "  (Structures,  Birmingham." 
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Rolling  Stock,  &c. 


THE  LEEDS   FORGE  Co    Ld 


4 


PATENT    SELF-DISCHARGING  WAGON.     20  TONS  CAPACITY. 
Height  from  rails,  10ft.  Width  Overall,  8ft.  Length  over  Buffers,  20  ft.   lOin 


Agents:     Messrs.  TAITE  and  CARLTON,  63,  Queen  Victoria  Street,  LONDON,  E.C. 


PETROL  MOTOR  CARS 

Most  desirable  for  Track' 
Inspection. 

High   Speed,   Safety,  and 
Durability. 

Send  for  Motor  Car  Catalogue. 


FAIRBANKS,      MORSE     &     COMPANY, 


T02,  Franklin  &  Monroe  Streets, 
Chicago,  111.,  U.S.A. 


133,  Liberty  Street, 
New  York,  U.S.A. 


126,  Southvvark  Street,  S.E., 
London,  Eng. 
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mi>  WlIMILTlF   Railway  Pinch  Bars 


The  "SAMSON. 


99 


RAILWAY   PINCH*  BAR. 


AFewoftheUsers^th^'San.son"    The       "  SamSOli  " 


Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 

Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co.,  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Eckington  Collieries. 

Mickleneld  Coal  and  Lime  Co. 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

Sheepbridge  Co  .  Iron  and  Steel  Works. 

Staveley  Iron  and  Coal  Co. 


Pinch   Bar 


Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 

OUR   OFFERS- 
SPECIMEN     BAR     SENT     ON 
SEVEN     DAYS'     FREE     TRIAL, 
CARRIAGE   PAID   BOTH   WAYS. 


SAMSON  <S  CO., 

Garforth,  near  LEEDS. 
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^feMYlf  Conveying  Machinery; 
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•*"'  111 


GRAHAM 


&  Co.,  Ltd. 


WORKS  AND  HEAD  OFFICE, 


LEEDS. 


■-/'                      ?  "fill 

I  /               - 

Photograph  of  a  large  Coal  Unloading  Plant  erected  by  us. 
We  have  erected  many  Plants  similar  to  this  design. 


Makers  and  Erectors  of  all  Glasses  of 


CONVEYING     PLANTS 


AERIAL     ROPEWAYS,    etc, 

Contracts   Executed  of  any   Magnitude* 

LONDON  OFFICE:   LENNOX    HOUSE     NORFOLK   STREET,   STRAND,  W.C. 
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"The  Lancaster 
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1903 
PATENT 


Steam  Trap 


(R.T.M  ) 


wm 


ran 


Though  it  has  only  been  on  the  market 
a  year,  we  have  received  over  forty  testi- 
monials recording  the  splendid  results  nnd 
perfect  satisfaction  given  by  these  traps. 

Messrs.  J.  J.  Lane,  Ltd.,  Cranbrook  St., 
Old  Ford  Road,  London,  write  as  follows: 

Sept.  27th,  1904. 
"  With  reference  to  your  letter  re  the  1903  type 
of  Steam  Trap,  the  one  you  sent  us  as  sample 
has  given  our  customer  EVERY  SATIS- 
FACTION, Further,  the  twelve  similar  traps, 
which  we  had  from  you  in  June,  are  all  at  work 
and  giving  EQUAL  SATISFACTION, 
and  as  a  further  proof  of  appreciation  we  enclose 
you  an  order  for  24  MORE,  twelve  of  which 
we  want  delivered  at  once,  and  the  remainder 
during  the  first  week  of  November." 


FIRST    ORDERS    ALWAYS    SENT    ON    APPROVAL. 


LANCASTER  &  TONGE,  Ltd., 

Makers  of  "  The  Lancaster "  Patent  Pistons,  Metallic  Packings,  Steam  Dryers,  Grease 
Separators  combined   with   Feed-Water   Heaters.         Feed-Water  guaranteed  2000   F. 

Engineers,   Pendleton, 


MMMMMMMMMMMN 


J.B.Treasure&G0- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA-RUBBER    WASHERS, 

&c,   &c. 

Vauxhall  Road,  Liverpool. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 


H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


THE  BROUN- LOWE N 

WATER-50FTEI 

-  PROTECTED  BY  LE" 


*^C# 

sUhWji: 

-;JB               1         dtfj 

^^"-'.*»-    *& 

1  i/-. 

il      £   1 

mm&m 

k 

*^LS 

1 

m*fN? 

*H 

i-^^' 

SIMPLE 

•■  ©  -  "> 

AUTOMATIC 
#^  1     -> 
RELIABLE 


OVER  1000  PLANTS  IN, 
TREATING  MILLIONS  OF  GALLONS  OF 

SOLE     .^ANOFACTUfcERS *  WATER 

LESSEN  :&  HOORX, 

ENGINEERS 
52,QUEEN    VICTORIA  ST,  LONDON, 
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Boilers,  &c. 


BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Boilers. 


Engineers  and 
Manufacturers  of 


OVER  4,500,000  H.P.   IN   USE   IN  ALL  INDUSTRIES. 

The  only  Water-Tube  Boiler  which  gained  the  GRAND  PRIX 
(Highest  Award)  at  the  Paris  International   Exhibition,    1900. 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants. 


ALSO 


WATER-TUBE  MARINE  BOILERS. 


ESTIMATES    AND   PLANS    ON  APPLICATION. 


Babcock  &  Wilcox  Boiler,  fitted  with  Superheater. 


Head  Offices— 

LONDON:  Oriel  House,  Farringdon St., 
E.C. ;  and  Branches. 


A  valuable  treatise  on  "  Steam  "  and  "  Ac-  T»^    t>^t  j>»%    TT^  ^^  T  ^** 

^s£^^x^feu^a,*,Icat,o,,•  works:   RENFREW,  Scotland. 


FOR    ANY    SIZE     OR    TYPE     OF 

TURBINE 

OR     PELTON     WHEEL 


Apply  to:— 

G.  GILKES  6c  CO.,  LTD., 

KENDAL. 


RAILS 


*        LEEDS 


CLAYTON,  SON  &  Co.. 

LTD. 

HUNSLET,   LEEDS, 


MAKERS    OF    THE 


LARGEST  STEEL  TANK 


AND    THE 


LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL    WORK, 
PETROLEUM    TANKS. 


Wires : — 
"  Gas,  Leeds." 


London  Office : — 
60,  Queen  Victoria  Street. 
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Bennis  Stokers 


BENNIS    STOKERS,    CONVEYING    AND    ELEVATING    PLANT,    ON    CORNISH,    LANCASHIRE, 

AND    WATER-TUBE    BOILERS. 
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Gas  Engines 


0mmmm\ m  i  m  mmmmmm 


GAS  ENGINES 


!?»Tn'-Tv: 


to  work  with 


Blast  Furnace,  Coke  Oven,  Producer,  or 
Town's  Gas,  up  to  3,000  B.H.P. 


rtfJS 


Louis  Soest  &  Co., 


LTD., 


Engineers     and 
Ironfoundeps, 


-.ziSS 


114=116,  VICTORIA  STREET, 

LONDON,      S.W. 


|& 


Sole  Representative  :— 

PAUL    J.    MALLMANN. 


Plans    and    Estimates 
on   application. 


--.-^•yla 


•  **<&& 
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ECONOMY. 


GAS 


as  a  Motive  Power  has  no  interest 
for  the  ordinary  commercial  man 
unless  it  effects  a  considerable  saving. 
We  venture  to  suggest  that  no 
subject  is  of  greater  interest  to  the 
Manager  of  any  Works  where 
HEAT  or  POWER  is  required  than 
the  economy  we  have  been  able  to 
secure,  after  very  exhaustive  and 
costly  experiments,  under  our  com- 
bined DUFF  &  WHITFIELD 
PATENTS,  in  the  production  of  a 
CHEAP  COMMERCIAL  GAS 
from  Bituminous  or  Anthracite  Coals 
or  Coke,  If  you  are  interested  send 
for  particulars. 

W.    F.   MASON,  Limited, 

ENGINEERS, 

MANCHESTER. 
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Destructors 


HORSFALL  DESTRUCTORS 
HAVE    BEEN    ADOPTED    IN 
EVERY    TOWN   SHOWN   ON 

THIS    MAP-WE    CAN    SHOW 

NEW    PLANTS   WITH 
EVERY    MODERN 
IMPROVEMENT    AND 
OLD    PLANTS    IN 
GOOD  ORDER  AFTER 


-  -  -CO  M?/yT04/«e_  ., 


15  YEARS 
SERVICE 


To  Bftusstt-s 


— The    Horsfall    Destructor   Company    Limited — 
— Armley-      LEEDS — 


— Telegrams  :*' Destructor    Leeds' 


-Telephone  2006  ©entral- 


-Sodes:    ABC  (5th   Edition)  and  Lieber's  Standard — 
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Destructors 
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meldrom  bros  ltd 


\ 


Timberley  near  Mancheslep- 


Weekly  Run  at  Burnley  with 

MELDRUM  SIMPLEX  DESTRUCTOR 

Week   ending  Sunday,    April  3rd, 

One    4=grate,    with     Lancashire    Boiler,    200  lbs.     pressure. 

MONDAY  15,380    gallons  evaporated. 

TUESDAY  13,940 

WEDNESDAY  13,080 

THURSDAY  =       14,850 

FRIDAY  13,650 

SATURDAY  =       14,540 

SUNDAY  10,590 


96,030 


Tons  266     16  cwt. 


REFU5E    BURNT         = 

AVERAGE    EVAPORATION    FROM    BOILER 

10,000  lbs.  per  hour,  from  noon  to  midnight. 


This  illustration  shows  half 

the  plant  destined  for  Johan  = 

nesburg  erected  in  our  shop 

before  being  shipped. 


TIMPERLEY,     MANCHESTER, 

AND 

66,  VICTORIA    STREET, 
WESTMINSTER, 

LONDON. 
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yimmnf   Bridges  and  Roofs 


MACHINERY  for 
ECONOMIC  HANDLING 
of  MATERIALS. 


DE8IGNED   AND    BUILT    BY 


5-ton  ELECTRIC  TRAVELLING  CANTILEVER  CRANE 

For  Stocking  and  Loading  Material.    Span,  325  ft. 


The  Brown  Hoisting  Company. 


London  Office— 

39,  VICTORIA  ST.,  S.W. 

Main  Office  and  Works — 

CLEVELAND,  OHIO,  U.S.A. 


New  York  Office— 

26,  CORTLANDT  STREET. 


JOHN    Z.     THOM. 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  IJd. 
from   an   Artesian   Well   on   your   own   premises? 

Let  me  know  the  amount  of  water  you  require 
and    I   shall   be    pleased    to    quote. 


Telephone  : 
No.  69  Eccles. 


October  28,  1904. 
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Motherwell.  Scotland. 


B 


^ _^p7^ 


'h 


STEELE 
3  200F  &- 

BUILraZSf 
STOJCRJBWJ 


fWLAY.  MOTHERWEuu 

I  CATALOGUES   HAY  BE  HA.P  ^ 

3QCfcS'EEiJCAtlO*: 


\Y/ 


SPECIALTY  I- 

AllKimps  or 


HYPEAOLIC 


PRESSEP  STEEL 
iroEGOAP  AMP 


RAILWAY  BCIR3 
BUILPINfiS  CTCv 
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EVERYWHERE  I  Down 
in  Africa.    Down   in   the 
ditch.  In  the  air.  All  over 
Europe.  In  the  Plumper's 
Kit.      In    Japan,     China, 
Mexico,     and     South 
America.       The     Steam- 
litter's  very  hest  friend. 
In    Australasia    and 
Alaska.  Hot  Water-Fitter's 
steadfast    companion.     In 
every    pipe-using    hamlet 
in     this      and     the     other 
Hemisphere  T 

BECAUSE  they  are  carefully 

made  and   perfect.    Don't  slip. 

Adjust  without  fuss.  Jaws  -wear 

•well,     Handle   is    tough,      Chain 

won't  creak.    Do  twice   the    work 

,,     and  live  twice  as  long  at  almost  same 

cost  as    a   single-jaw  tool.    Your  dealer 

knows  all  acout  this,  tool    Vulcan  Pipe 

Wrench. 

H.   WILLIAMS  &  CO., 

Drop=Porgings  Only, 

Brooklyn,  Hew  York. 


ON    ADMIRALTY    LIST. 


Telegrams  :    "  CRANKS.   LINCOLN/ 


FOR    CRANKS 
&  FORGINGS 
©F   EVERY 
DESCRIPTION 
WRITE  TO 


CLARKE'S 
CRANK   & 
FORGE   CO., 
LTD.,  LINCOLN, 
ENGLAND. 


October  28, 1904. 
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EDGAR  ALLEN  &  CO.,  LTD 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 


SOLE    MAKERS    OF 


The  EDGAR  ALLEN 


V^^^THE  LUL.AK   ALLtN 

(AJR-HARDENlN^I 

f^^~m    m'^V        TRADE    MARK  GRANTED  1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  &  CROSSINGS,  DREDGER  PINS  &  BUSHES,  ORE  CRUSHERS,  Ac. 

CO  R  R  ESRO  N  D  EN  C  E       INVITED. 

Imperial  Steel   Works,  Tinsley,  SHEFFIELD. 
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Farnley  Iron 


ROLLING     PLATES. 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  li  in.  to  2|  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


HerbertWPeriamL" 

rlpoDCAtE  Sr  WORKS 

BiRmiHCHam. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000.    GROSS 


October  28,  1904. 
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Wiirorf 


Iron  and  Steel 


_J__ ik. 


STYRIAN  STEEL  WORKS 
SHEFFIELD 

CORRESPONDENCE  SOLICITED.       PROMPT  REPLIES.       PROMPT  DELIVERIES 


&\iU 


OP  EVERY  DESCRIPTION  OF 

Crucible  (Xst  &  Mild  Steels 

CORRESPONDENCE  SOLICITED.  PROMPT  REPLI  E  S  .  PROMPT  DELIVERIES 
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COLLIERY 
PLANT   ERECTED 


Acklington  Coal  Co.,  Ltd. 

Ackton  Hall  Colliery  Co. 

Alice  Proprietary  Mines  (Rhodesia),  Ltd. 

Altham  Colliery  Co.,  Ltd. 

Ashington  Coal  Co. 

Asturiana  Mines,  Ltd. 

Atherton  Colliery. 

Bedside  Coal  Co.,  Ltd. 

Bolckow,  Vaughan  &  Co.,  Ltd. 

Briggs,  H.,  Son  &  Co.,  Ltd, 

Broomhill  Collieries,  Ltd. 

Burradon  &  Coxlodge  Coal  Co.,  Ltd. 

Cambrian  Collieries,  Ltd. 

Carlton  Main  Colliery. 

Cerro  Muriano  Mines,  Ltd. 

Consett  Coal  Co.,  Ltd. 

Cowpen  Coal  Co,  Ltd. 

Cramlington  Coal  Co.,  Ltd. 

Crigglestone  Coal  Co.,  Ltd. 

Dalton  Main  Coal  Co. 

Denaby  &  Cadeby  Main  Collieries,  Ltd. 

Dolcoath  Mine,  Ltd. 

Ellistown  Collieries, 

Fishley  Colliery  Co. 

Garforth  Colliery. 

Grassmoor  Collieries,  Ltd. 

Great  Fingall  Consolidated,  Ltd. 

Great  Harwood  Colliery. 

Great  Western  Colliery  Co.,  Ltd. 

Griff  Colliery  Co. 

Harper  &  Moores,  Ltd. 

Horden  Collieries,  Ltd. 

International  Coal  Co.,  Ltd. 

Londonderry  Collieries,  Ltd. 

Mitchell  Main  Colliery  Co.,  Ltd. 

Moira  Colliery  Co.,  Ltd. 

Moresby  Coal  Co. 

Netherseal  Colliery  Co.,  Ltd. 

Netherton  Hall  Coal  Co. 

New  Hemsworth  Colliery  Co.,  Ltd. 

New  Russia  Co.,  Ltd. 

Nunnery  Coal  Co.,  Ltd. 

Oakes,  James  &  Co. 

Ocean  Coal  Co.,  Ltd. 

Oxcroft  Colliery  Co.,  Ltd. 

Penrikyber  Navigation  Colliery  Co.,  Ltd. 

Powell,  Duffryn  Steam  Coal  Co.,  Ltd. 

Scremerstone  Colliery. 

Seaton  Carew  Iron  Co.,  Ltd. 

Sheepbridge  Coal  and  Iron  Co.,  Ltd. 

Shelton  Iron,  Steel  &  Coal  Co.,  Ltd. 

Sherwood  Collieries,  Ltd. 

Skinningrove  Iron  Co.,  Ltd. 

South  African  Collieries,  Ltd. 

South  Rand  Exploration  Co.,  Ltd. 

Stanley  Bros.,  Ltd. 

Staveley  Coal  and  Iron  Co.,  Ltd.  '. 

Thirslington  Coal  Co. 

Universal  Steam  Coal  Co.,  Ltd, 

West  Fingall,  Ltd. 

Wheldale  Coal  Co.,  Ltd. 

Wombwell  Main  Co.,  Ltd. 

Ynishir  Steam  Coal  Co, 

Yorkshire  and  Derbyshire  Coal  and  Iron  Co.,  Ltd. 


HEAD, 

WRIGHTSON, 

6  CO.,  Ltd. 

Stockton-on-Tees  ;  Thornaby-on-Tees. 

DESIGNS  AND   ESTIMATES   FURNISHED. 
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Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS     STEEL  Telegrams: 

_-„„.  "  Bbssesihr, 

WORKS     .      .      .  Leeds. 

LEEDS,  ENGLAND. 

Manufacturers  of    .    . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel  Blooms,  Billets, 
Slabs,     Tinfaars,      Rounds, 

and  Flats, 

Speciality: 

Tramrails. 

Books  oj  Sections  and  other  information 
on  application. 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL   ENGINEERS,   Ac.    .    , 


London  Representative  : 

Paul  J.  Mnllmnnn.  Mm  A., 

Civil  Engineer. 


London  Office  : 


Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 


116,  Victoria  5treet, 
Westminster,  5.V\A 


sjr^oiALjTYj    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF   ALL   KINDS 

.      IN  .  . 

GIRDERS,  COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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CONSETT   IRON    COMPANY  L 


WOR  KS    ANoOrriCCS    -  CONSETT  c  Durham 


Steel    Plates  &  Angles 

(Siemens   Acid   Process). 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND   FLAT  BARS. 

STEEL    CHEQUER    PLATES 


BESSEMER    PIG    IRON. 


Oval  and  Diamond  Patterns. 


WEEKLY    OXJT¥>XJT 


mr 


Steel   Plates 
„      Angles 


2,500   Tons. 
1,500 


COAL  OWNERS  and  Makers  of 

^     ^      FirebricKs,  CoKe,  6c,  for  Blast  Furnaces  and  Foundries. 


Material  of  the  HIGHEST   QUALITY   manufactured,   such   as   is  used  by  the  British   and   Foreign   Governments  for 

Shipbuilding   and   Engineering   purposes. 


Offices 


CONSETT  b^^mandnewCASTLE  "TYNE 
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m£>iyfmmr 


Wire  Ropeways 


RESULT  OF  A  TEST 

OF   ONE   OF 


BULLIVANTS 


4 


} 


WIRE 
MG    31   YE 


ROPES 


This  rope  WHEN  NEW  measured  5{-  in.  circ.  and  took  a  breaking  strain 
of  104  TONS.  SAME  ROPE  (STILL  IN  USE)  after  working  continuously 
for  3f  YEARS  hauling  heavy  trains  up  an  incline  of  I  in  12,  during 
which  time  it  ran  58,000  MILES,  and  had  reduced  in  size  to  4-  in.  circ, 
WHEN  TESTED  took  a  breaking  strain  of  85  TONS  17  CWT. 


WIRE  ROPES  FOR  CRANES,  LIFTS,  HOISTS,  DERRICKS,  AND  ALL  PURPOSES. 


BULLIVANT  &  CO.,  LTD., 


REGD.    OFFICE  : 


72,  Mark  Lane,  London. 


WORKS 


r    Mill  wall,  E. 
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Cables,  &c. 


Telegrams  :  "  DIALITE." 
Telephones:  202,  228. 


T%  St.  Helens  Cable  Co, 


LIMITED. 


WARRINGTON. 


Our   Speciality,   DIALITE. 
A  really  waterproof  cable. 
Light   and  flexible. 
No   danger   of  corrosion 
or  decentralisation. 

We    are    also    Manufacturers    of 

Vulcanized    Rubber,    paper   insulated,    lead 
covered,  and  dry   core  Cables. 

Flexibles,     cotton    and    silk    covered    Con- 
ductors, and  all  kinds  of  mechanical  Rubber 

Goods,  Tapes,  &c> 


London  Office :    32,  VICTORIA   STREET, 

Westminster. 


Telegrams :  "  FILATTERIO.' 
Telephone  :  4270  GERRARD. 


October  28,  1904. 
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Electric  Cranes 


up  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE. 


1 


THOMAS   BROADBENT  &  SONS, 

Limited. 
HUDDERSFIELD. 


1  Crankshafts  «D    Forgings  I 


4t 
* 

J     BENT 

«     CRANKS 

*  (Square 
1 

J     or 

« 

*  Round) 

I 

♦ 


(ON  ADMIRALTY 


WAR  OFFICE,  6c,  LISTS.) 


I 

! 
♦ 

> 

1 

E 

PURPOSES,  i 

£ 

I 


FOR 

MARINE 
AND 
OTHER 


The  above  represents  a  Group  of  Crank  Axles  bent  by  hydraulic  pressure.  . 

all  throws  bent  In  position,  twisting  being  dispensed  with. 

WOODHOUSE  &  RIXSON,  Sheffield.! 
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1 


Brush  Direct-Current  Motors 


GOOD 
MATERIALS. 


0 


MODERATE 
PRICE. 


ASK    FOR    PARTICULARS:- 


The   Brush   Electrical 
Engineering  Co  Ld 


GOOD 
WORKMANSHIP. 

0 

HIGH 
EFFICIENCY. 

0 


Victoria  Worhs 
Belvedere    Road 

LONDON  S  E 

•  South  End  of  Charing  Cross  Footbridge) 


-* 


Ulritc  for  Prices  ana  Particulars 

.  OF  OUR  .  .  ^/l  T&!$ 


NEW  "STANDARD 
M  AGHINES. 


They  will 
interest 


Best 
Material, 
Workmanship, 
and  Design. 


PHOENIX   DYNAMO 
MFG.  CO.,  Ltd  , 

Tbornbury  UJorks,   BRADFORD. 


Telegram  s:- 


.  Wj  Ebone§to§  London"    "S^ 

^1*.Weaver  &  (FS 

Patentees  &  Manufacturers  of 

The  EBONESTOS"i  nsulator 

Reg^N?  23226. 
— ^    Suirab/e  for  Bushings  Mpp/es,  Su/ifch    gr^^ 
Pj    Handles  &  otter  small  Insuia/ing  Fittings.   Brz^f 

$     22,RoSomanSr, 

Clcrkenoieli,  LONDON,E.cErg. 


For  full  particulars 
write :— 

Hy.  MILLER  &  CO. 


USE 


FOR 


CASE-HARDENING. 


Millgarth    Works, 

Leeds. 
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Cranes 


^^_ ^JL. 


"'■ 


JOSEPH  BOOTH  &  B 


DOS, 


LTD., 


Rodley,   LEEDS, 

For  Cranes  and  Lifting  Machinery,  «Sc. 


20  Tons  Steam   Locomotive  Cranes  with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 

Power, 

Air,  or 

Hand. 


Makers   to    Home,   Colonial,   and    Foreign    Governments. 

Crown   Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain 

INQUIRIES    SOLICITED, 
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lO 


ELECTRICAL     ENGINEERS. 


&> 


^£ws 


FORD    &  12^E 


TELEGRAMS  ! 

"CROMPTON,    CHELMSFORD. 


TELEPHONE  : 
CHELMSFORD  No.  2. 


ONE    OF    THIRTY    ELECTRIC    LOCOMOTIVES 

SUPPLIED    BY    CROMPTON    &    COMPANY,    LIMITED, 

TO   THE   CITY   &  SOUTH    LONDON    RAILWAY. 

MANUFACTURERS    OF 

TRACTION    GENERATORS    AND    MOTORS 

FOR   RAILWAY  AND  TRAMWAY  SERVICES. 


LONDON    OFFICE: 

SALISBURY    HOUSE,    LONDON    WALL,    E.C. 


(88) 
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"»      *"" 


Allgemeine  Elektricitats-uesellschaft,  Berlin. 

Capital    fully  paid  up:  6000OO00  Marks. 

Machine  Works  o  Electrical  Apparatus-Works  o  Cable  Works 
Incandescent-Lamp-Works. 


Armoured  Lead  Cables  for  Potentials  up  to  20  000  Volts. 

Bare  and  Insulated  Wires. 

Insulation-Materials:  Rubber,  Mica  ,Micanite,  Stabilit,  Vulcan-Asbestos. 


Continuous  Current.  Threephase  Current. 

Electric  Lighting  Plants.  ♦  Electric  Transmission  of  Power, 

Electric  Railways  and  Tramways.  ♦  Electric  Central-Stations. 

Electrochemical  Plants. 

Agencies  throughout  the  World. 

Vearly  Output  12000  Dynamos  and  Motors  equivalent  to  170000000  Watt 
10000000  Incandescent  Lamps.  xi.  15. 
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SECRET  TELEPHONES 

On  Ordinary  Single  Wire  Intercommunication  Wiring 

NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 

either  by  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

Instruments  therefore  Neat  and  Compact. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  Office  of  Works,  Admiralty,  &c,  &c. 

SEND     FOR    DESCRIPTIVE    CATALOGUE    j  T.P.w.  | 


PATENTEES    AND    SOLE    MAKERS: 


Faraday  Works, 

LEICESTER. 


Op  call  at  our  Showrooms,  3a,  Upper  Thames  St.  (opposite  "  Times  "  Office). 


GENT  &  CO.,  Ld. 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 


NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.— "WOODITE"  articles  can  now  be  obtained 
with  the  utmost  despatch.  "WOODITE"  has  stood  the  severest  test  for  six  years.  No  material  in  existence  can  equal  it  for  Steam  or 
Electrical  Purposes,  and  other  appliances  :  has  stood  every  test  up  to  40,000  volts  for  1/8  in.  sheet,  without  breaking  down,  by  the  London 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat  Joint  and  Packing  Rings,  Pump  Cups,  Gaskets,  Manholes,  Valves,  Sheeting.  Patent 
"WOODITE"  G.  G.  Rings,  ard  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  in  India  Rubber,  Leather,  etc., 
can  now  be  made  of  "WOODITE." 


(( 


WOODITE"    COMPANY,    MITCHAM,    SURREY. 
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GREENWOOD  &  BATLEY,  Ltd.,  leeds 


MAKERS    OF    EVERY    DESCRIPTION     OF 

ENGINEERS'    GENERAL   TOOLS    and    Of   SPECIAL  TOOLS  Representative  in  South  Africa  s- 

W.  G.  TEBBUTT.  E 

P.O.   Box   1471  Cape  Town. 


for  War  Material  and  a  Great  Variety  of  Purposes. 


0      0 

De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0      0 


0      0 

Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0      0 


No.  6352.     200  B.H.P.  Electric  Motor,  420  volts,  400  revolutions. 


TURNER   electric  LIFTS 


GOODS    AND 

PASSENGER. 


Great  Economy  in 
Current  Consumption. 

Improved  Method 
of  Control. 

Thoroughly 

Standardised. 


HAND  ROPE  OR 


CAGE  SWITCH  CONTROL. 

Reliability   and 
Durability]  Combined. 

Simple  Mechanical 
Construction. 


TURNER,  ATHERTON  &  Co.,  Ltd., 

H^ioffic. ..j  w.rk.,  denton,  MANCHESTER, 
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Miscellaneous 


DON'T   HESITATE, 


BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


Every  Sheet         I        J  L-^^ 


D 


0 


D 


bears  this 
Watermark,  fc$* 


©®m®' 


Manufactured  in 

White  and  Five 

Tints. 

Specially  adapted 

for  Departmental 

Stationery. 


SUPERFINE    TYPEWRITING    PAPER. 


We  have  just  issued   ♦   ♦ 


A  NEW  EDITION 


of  our  List  of 

ELECTRICAL    RESISTANCE    THERMOMETERS 

(Callendar  and  Griffiths'  Patents), 

DIRECT-READINC    GAS-SCALE    INDICATORS 

(Whipple's  Patent), 

CALLENDAR    ELECTRIC    RECORDERS, 

As  applied  to  Electrical  Thermometry  ;  also 

THERMO-COUPLES 

(Platinum,  Platinum-iridium,  and  Platinum,  Platinum-rhodium);  with 

MILLIVOLTMETERS    READING    DIRECTLY 

In  degrees  Centigrade  or  Fahrenheit. 


THIS    LIST     WILL     BE    SENT    POST    FREE     ON    REQUEST. 


The   Cambridge  Scientific   Instrument  Co.,    Ltd., 

CAMBRIDGE       England. 


OCTOHEK   28,    I904. 


PAGE'S    WEEKLY. 


[supplement  page  xxxv.]        81 


Miscellaneous 


ENGINEERS,    SURVEYORS,    OVERSEERS 

Will  find  in  a  "  SWAN  "  a  practical  solution  of  the  difficulties  experienced  where  writing  or  sketching  has 
to  be  done  out  of  doors  and  under  varied  conditions.  Finished  sketches  may  be  made  on  the 
spot,  and  all  measurements,  notes,  and  directions  can  bei  recorded  in  ink.  The  pen  is  carried  in  a 
convenient    manner   in   the   pocket  ;    there  is  no  evaporation,  therefore   no   waste. 

BLACK  "SWANS"   for   Black  Inks.  COLOURED   "SWANS"   for  Coloured  Inks. 

Any  sample  steel  pen   can  be   matched. 


Size  1  "  Swan,"  for  pocket,  5$  inches  long.  10s.  6d.  compltte. 


Size  i  "Swan,"  mounted  with  wide  Rolled  Gold  Bands,  14s.  6d. 


Size  3  "  Swan  "  (larger),  16s.  6d.  ;  or  mounted  with  Rolled  Gold  Bands,  21s. 
OF  ALL  STATIONERS'  AND  JEWELLERS'.  WRITE  FOR  ILLUSTRATED  CATALOGUE  POST  FREE. 


Mabie,  Todd,  <S   Bard, 

93,  CHEAPSIDE,  E.C.,  95a,  Regent    St.,   W.,  LONDON  ;    3,    Exchange  St.,  MANCHESTER  ; 

and  Brentano's,  37,  Ave.   de   l'Opera,   PARIS. 


IMPROVED 

/\utoqatic 
Numbering 
Machine 


STEEL  WHEELS 


Inexpensive 
First-class 
Machine. 


OUR  SPECIALITIES. 


Perforating  Presses 

Embossing        ,, 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 
&  Stencil  Plates 

ENGINEERS' 

INSTRUCTION 
and  N/\ME  PLATES. 


THE     RUBBER     STAMP    COMPANY, 
14,  Broad  St.  Corner,  BIRMINGHAM. 


Carbo-Silica 

(PATENT) 

Refractory    Bricks     and 
Blocks  for 

Furnaces 


for  temperatures 

OVER  3,500°  Fahr. 

E.  J.&J.  Pearson, 

LTD, 

STOURBRIDGE. 
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__  - mu 1        /jK  iL -. 


EMPLOYERS    OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


a 


Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
'which    Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING, 

The  «DEY"  combines  on  THE   ONE   MACHINE  the  good 
points   of  all    other    Automatic    Time    Recorders  on  the   market. 

They   are   of  British   Manufacture   Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 

They  are  the  cheapest  up-to-date  machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY    COMPEL    PUNCTUALITY. 


The  "  Dey "  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  books,  and  save  90  %  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
bow  complicated. 

A  firm  using  1 5  machines  writes  :  "  We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmaiy." 


Full  particulars  from  the  Patentees  and  Manufacturers  :— 

HOWARD    BROS., 

10,   St.   George's   Crescent,    LIVERPOOL. 

Telegraphic  Address:  "Sonnez,  Liverpool."  Telephone:  7150  Liverpool. 

London  Offices  :  100c,  Queen  Victoria  Street,  E.G. 

Telegraphic  Address:  "Countable,  London."  Telephone:  5690  Bavk. 
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S^S/^iaSSEJrif      Time  Recorders 


This  is  an  illustration  of  one  of  our 
AUTOMATIC  TIME  RECORDERS, 
of  which  there  are  over  20,000 
in  daily  use. 


Each   month    we    shall   illustrate 
various  methods  of  dealing  with 


TIME  CHECKING  &  COST  KEEPING 

AS  CONTROLLED  BY  OUR  RECORDERS. 


THE         ROCHESTER         TIME     RECORDER. 


Next  month  we  shall  illustrate 
an  important  feature  in 


COST    KEEPING, 


RECORDERS  !»■■ 


with  which  is  incorporated  the  British  Business  of  the 

INTERNATIONAL    TIME    RECORDING    CO., 
171,  Queen  Victoria  Street,  LONDON.  E.C. 

/  THE  BUNDY  KEY  RECORDER,      THE  JOURNEY  RECORDER, 
I  THE  SIGNATURE  RECORDER.  THE  SPEED  RECORDER. 
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Printing* 


YOU  WANT  TO 


X~ 


^X 


l^\ 


fmfA 


M 


//Af  /i 


tf? 


Your  TradeAnnounceme 


.crn^ 


?Runted 

In  AN  UP  TO  HATE  $TYLE  . 


\  ^jouthwood/jmith  s^c0'!"1™^! 
High  Class  Printers, 
G&^Puough  CourtJetterLane 
[on don,    E.C. 
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EX  Iff  Engineers'  Appliances 


<^-<2>«£>^>  ^><^- 


J.  Halden  &  Co., 


0 


8,   Albert    Square, 

MANCHESTER. 


LONDON,    NEWCASTLE-ON-TYNE,    £ 
BIRMINGHAM,     and    GLASGOW. 


The  most  improved  Drafting  Table  extant,   fy 
Compact,  practical,  and  simple  in  manipula- 


tion.   Complete  with  instructions  for  erection. 


Double  Elephant  size 
Antiquarian  size  ... 


DRAWING 


I  INSTRUMENTS 


Made  in  our  own  Workshops 
by  skilled  workmen,  and  of 
the  best  material. 

No.  755  Case  (a  speciality) 
containing  superior  electrum 
instruments,  with  needle  points       £4     0     0 

No.  755  B.     Contents  as  No.  755, 

but  filled  with  B  needle  points  5     0     0 


Nos.  755  an!  755  B. 


SAMPLE  SHEET,   22  BY  IB, 
POST  FREE    ON  REQUEST. 

SEND     FOR     DRAWING     OFFICE 
MATERIAL   CATALOGUE. 


The  "  ARC  "  Tracing  Cloth, 

Super,  Super  Quality,  Guaranteed  j 

30  inches  wide  by  24  yards  roll  j  IOs-  **d- 


London,    Manchester,   Newcastle-on-Tyne,    Birmingham,    and    Glasgow. 
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WliMTlf  Systems  for  Engineers \ 


-U»  ll  -     I 


IgJ  SYSTEMS  for 

account  Keeping 


Ihe 


Write  on  your  business  heading  for  explanatory  booklets  to  P.D.L.  Dept, 

Business    System    Experts. 

TEMPLE    BAR    HOUSE, 

FLEET    STREET, 

LONDON,  E.C. 

Also  at  Birmingham,  Leeds,  and  Manchester. 


Telegram  :      "DEVISERS,  LONDON 
Telephone:  6514  CENTRAL. 
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@@i  WlliMT Iff  Systems  for  Engineers 


SHANNON  SYSTEMS 


Dealing  with  Correspondence. 

FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on   the   Shannon   Letter   Copier, 

which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 

in   alphabetical    and    chrono- 
logical order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Great  saving  of  time, 
worry,  and  hard  cash. 

Shannon  Letter  Filing  Cabinet. 
Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 


The 


The  Shannon  Letter  Copier. 


Shannon  Ltd., 

Head  Offices  and  Showrooms  : 

RopemaKer  St.,  LONDON,    E.C. 


F.   W.   SCHAFER,    Managing:   Director. 


5Y5TEM. 

There     are     many     Rules     in     Business.         The    chief     is 
5yStCm,     and    the    ability    to     carry     it    out. 

Ours   is   the    Paying   System. 
Experience   proves   it. 

The    Referee    Letter    Filing   and 
Card   Index  Systems 

Save   you   Money.        Save   you    Worry.       Save   you   Time. 
Our   Pamphlet   explains   how.       Free    on   request. 

PARTRIDGE  &  COOPER,  Ltd.,  Fleet  Street,  London,  EC. 
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PRIME  COSTING.   A  DET?"' OF  THE 

^i  .  ■ IDEA. 


You  can't  make  a 
profit  unless  you 
Know   the   cost. 

Do   you  know  Your 
Costs  ? 

Our  Method    is    Original. 


OPERATOR'S  No. 

NAME 

MACHINIST 

JOB   No. 

WEEK  ENDING 

DESCRIPTION 

OVERTIME                 TOTAL 

Sat. 

7 

30 

e 

II 

30 

10 

30 

» 

12 

SO 

2 

30 

1 

30 

n 

5 

Jii 

1 

30 

7 

30 

Men. 

7 

8 

0 

10 

U 

2 

3 

1 

1 

7 

Tues. 

7 

8 

1 

10 

in 

2 

3 

5 

B 

7 

Wed. 
Thur. 

7 

8 

9 

10 

12 

2 

3 

1 

'1 

7 

7 

8 

1 

10 

12 

2 

3 

5 

0 

T 

Frl. 

7 

8 

1 

111 

12 

i 

3 

1 

11 

7 

FOR   OFFICE    USE   ONLY. 

Tim. 

Rate 

Amount 

1    Checked 

KCI 

P  C 

Aur 

S  A 

1    C 

L1> 

M 

PC 

SSI 

IE. 

( 

( 

— > 

) 

, 

THE  LYLE  COMPANY,  Ltd., 


HARRISON    ST.,    GRAY'S    INN    RD,, 
LONDON,    W.C. 
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© 


Elliott-Fisher 
Billing   Machines 


MM 


Are  you   making  bills  with 

pen  ? pencil  ? 

or  typewriter?  

Do    you    take    letter  -  press 

copy  of  bill? or  loose 

carbon  popy  ?...  1 or  use 

manifold  bill-book  ? 

or  make  separate  entry  in  sales 
book  or  journal? 

Do  you  manufacture  and 
ship  from  the  original  order  as 

received  ?  

or  do  you  copy  the  orders  for 
your  shipping  and  other  de- 
partments ? 

Is  it  desirable  or  necessary 
for  you  to  make  more  than  one 
copy  of  your  orders? 


Remarks 


It  is  distinctly  agreed  that 
any  plan  or  suggestions  submit- 
ted are  to  be  without  expense  or 
charge  to  us,  and  obligate  us  to 
no  liability  direct  or  indirect. 


(Sign)   .... 

Per. 

Address  . 

Date    .... 


are  not  ordinary  typewriters,  nor  mere  typewriters 
with  tabulating  attachments.  They  are  special 
Billing  Machines  suited  to  making  in  a  semi- 
automatic way,  at  one  operation,  if  the  nature  of 
the  business  permits,  all  the  records  from  the 
original  copy  of  order,  with  as  many  duplicates  as 
wanted,  to,  and  including  the  bill,  charge,  shipping 
ticket,  and  even  the  ledger  posting — and  all 
printed. 

If  you  will  give  us  the  information  called  for 
on  attached  blank,  we  will,  without  cost  or 
obligation  on  your  part,  map  out  and  suggest  a 
simplified,  short-cut,  almost  error-proof  method  of 
billing  and  charging,  specially  designed  for  your 
business.  If  it  meets  with  your  approval,  we  hope 
to  sell  you  a  machine  for  doing  the  work,  but  you 
are  not  obligated  in  the  least  to  even  consider 
its  purchase. 

When  we  have  shown  you  how  we  can  save 

you    from    £40    to  £1,000,   you  will    want    the 

machines  about  as  badly  as  we  want  you  to 
have  them. 

Office   System    Department  :— 

Elliott=Fisher   Co., 

85,    Gracechurch   Street,    London,   E.C. 


m 
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E 
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CONTRACTORS  TO  H.  M.  GOVERNMENT.  FOREIGN  GOVERNMENTS   HOME  &  FOREIGN  RAILWAYS. 
L°«PQRATINC   f1Bm-  EDOVER    100  Y«>*- 


Fleming  BiRKBY&GooDAiiL^ 


West  Grove  Mill, HALIFAX 


y.^^HE°    &»  INTERNATIONAL  EXHIBITION  AWARDS. 4^t!*T  ^ 


BELTIHC 


l0LLM^^6S^o^B«8 
•  j  %     the*"  kW* 
Sream*aT«l 


Telegraphic  Address:  "  FLEMING,  HALIFAX.' 
Telephone   No.  48   Halifax. 


»$$^^^$^^^^^^?^^^^^^$$^^i^$^^$ 


THE 

if 


DRUM  " 

PUMP. 

JOHNSON'S        PATENT8, 


Write  for  Catalogue  63. 


POSITIVE    ACTION. 

NO    VALVES. 
HIGH     EFFICIENCY. 


Section  of  "Drum"  Pump. 


DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  own  office-      £ 

S30     MACHINES     IN      USE. 


Full  P  articulars  on  application  to  the  Original 
Inventors:— 

B.  J.  HALL  &  CO., 

Drawing  Office  Stationers, 
39,  Victoria  Street,  LONDON,  S.W., 

And  at  32,  Paradise  Street,  Birmingham. 


WAYGOOD 
LIF  TS. 


:©b  Special  appointment  to  Ih.ifh.  tbe  Iking. 


Electric,  Hydraulic,  Belt  Driven,  Hand 

LIFTS  &  CRANES. 


Falmouth    Rd.,   LONDON,    S.E. 
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49 

49 

49 
49 
*> 
49 
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49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
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GREEN'S    ECONOMISER 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


Saves  15  to  25  per  cent,  in  Coal. 


More  Steam  and 
higher  efficiency  at  (ess 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


o* 

o* 

0* 

o* 
o* 

0* 
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Bruce  Peebles  &  Co.,  Ltd. 


EDINBURGH. 


EBLES 


P. 


OLYPHASE 


P 


LANT. 


P.P.P   1,000-H.P.  Three-phase  Generator 
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The  INDIA  RUBBER,  GDTTA  PERCHA  &  TELEGRAPH  WORKS 


Co.,  Ltd., 

Offices : 
106,  Cannon  St., 
LONDON,  EX. 


Works : 
SILVERTOWN, 
LONDON,  E. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER 'GOVERNMENTS. 

James  Fairley  «&  Sons, 

K^krS      TOOL  STEELS 

Invite   attention   to  their  Unrivalled   Self-hardening  Steel. 


Fairley's  SELF-HARDENING  Tool  Steel 

FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE.  JAMES  FAIRLEY  6  SONS* 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,  Birmingham)  are  merely 
Branch  Departments,  and 


All  Communications  should  be  addressed  to   the  Head  Offices ;— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


Perforated       Perforated  Metals, 

^PLATES  CYLINDERS  ETC      Copper.  wire  Work,  Gauze 

_to  Ms  INCH       mmmmmmmm*f¥¥\ 


Of  all 
Metallic  Name  Plates  )  Descriptions 


|         Of  all  Metallic  Name  Plates. 

'      f 
Les  J 


Taper 
Holes. 


Wire  Work 
of  all  kinds. 


W.  Barns  &  Son, 

Christopher  Works, 

HChalton  Street,  Euston  Road, 
London,  M.W. 

D-;„t~i  *«.-  »h.  Prnnri.>nrc  h<  KnnmwooD.  Smith  &  Co..  Limited.  6.  7,  8.  o,  Plough  Court,  Fetter  Lane,  London,  E.C.,  and  Published  at 


